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TUMORS AT THE APEX OF THE CHEST 


BRONSON S. RAY, M.D., New York, New York 


E are indebted to Pancoast for 
calling to the attention of the 
medical profession a clinical pic- 
ture characterized principally by 
unilateral pain in the shoulder girdle and upper 
extremity, Horner’s syndrome, paresis of the 
hand and the presence of an abnormal roent- 
genographic apical, shadow, all due to a neo- 
plasm at the apex of the chest. He himself 
referred to the new-growth as a “superior pul- 
monary sulcus tumor,” and perhaps this desig- 
nation is as good as any although others have 
objected to it because there is no such recog- 
nized anatomical site and because Pancoast 
meant the name to imply a special kind of 
tumor having its origin other than from lung, 
pleura, ribs, or mediastinum. Since an increas- 
ing number of reported cases show that various 
types of new-growth can occupy the region of 
the thoracic apex and produce the same symp- 
tom complex, it becomes obvious that a par- 
ticular kind of neoplasm is not implied. 
Reports of over 50 cases of tumor at the 
apex of the chest having clinical manifesta- 
tions more or less alike can now be found in 
the medical literature (2 to 7; 9 to 15; 17 to 19; 
21, 22, 26, 27; 30 to 32). Not all of these have 
sufficiently complete records, but I have cho- 
sen those that justify comparative study and 
after adding the reports of 5 illustrative cases, 
| propose to summarize the anatomical, patho- 
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logical, clinical, and therapeutic features of 
this interesting group, putting special empha- 
sis on neurological manifestations. 


REPORTS OF CASES 

CasE 1. (Hist. No. 47745.) Initial pain in right 
shoulder blade; painful hyperesthesia of the right 
upper extremity; right Horner’s syndrome; atrophy 
and weakness of right upper extremity; torticollis; 
abnormal radiographic shadow at the apex of the 
right chest. Negative exploration of the supra- 
clavicular region; insufficient posterior root section 
for relief of pain; paravertebral exploration and 
biopsy of tumor. Roentgen therapy. Continued 
pain and morphine addiction. Death. Autopsy: 
primary carcinoma of the pancreas with metastasis 
to the apex of the right lung, pleura, and adjacent 
structures. 

H. K., aged 36 years, a native born clothing sales- 
man, had been a patient in the New York Hospital 
previously, having had a gastro-enterostomy in Sep- 
tember, 1934, for partial duodenal obstruction sup- 
posedly caused by an ulcer. He was readmitted in 
April, 1936, with the following history: 

Clinical history. In January, 1936, he developed 
a burning pain in the region of the right shoulder 
blade and a few days later a similar pain down the 
inside of the right upper extremity. Within 2 weeks 
he and friends noticed drooping of his right upper 
eyelid. The pain was persistent but bearable. When 
weakness of the muscles of the right upper extremity 
appeared in April he was admitted to the hospital. 
At this time he required daily about 3 grains of 
codein which gave him only partial relief from pain 
that now had extended into a large part of the ex- 
tremity and upper chest. Any motion of the ex- 
tremity was avoided and anything lightly touching 
the inside of the arm was especially disagreeable. 
There had been no cough, sputum, nor weight loss. 
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Examination. The patient’s facial expression testi- 
fied to the degree of pain he was suffering, especially 
with movement of the right arm. He inclined his 
head slightly toward the right. The Horner’s syn- 
drome was complete on the right. There were patchy 
areas of anhydrosis over the right upper chest and 
upper extremity. Goose flesh and profuse sweating 
were found to occur in a well demarcated area on 
the inside of the arm from the axilla to a point just 
below the elbow, sometimes occurring spontaneously 
and sometimes resulting from lightly stroking the 
skin of this region. There was no fullness in the 
neck or supraclavicular region. The heart and lung 
findings were normal and blood pressures were equal 
in the two arms. There was no sensory loss any- 
where but a hyperesthesia was distinct over the 
right scapula and along the inside of the right arm 
and forearm. There was slight atrophy of some of 
the small muscles of the right hand and a resultant 
weak grip. Reflexes were normal in the upper ex- 
tremities as they were elsewhere in the body. 

The temperature was normal and the pulse rate 
averaged go. The routine laboratory findings were 
within normal limits. Roentgenographic examina- 
tion of the chest from the beginning of his illness 
had shown “‘soft infiltration of the right apex”’ 
which had been considered to be tuberculosis (Fig. 
1). Unsatisfactory sputum specimens persistently 
failed to show tubercle bacilli. 

First operation. (May 19, 1936.) Under ethylene 
anesthesia the region of the right brachial plexus 
was explored but no abnormality was found. Soon 
after operation 1,800 R units of roentgen therapy 
were given through three ports to the region of the 
right apex of the chest. Pain became somewhat less 
distressing and the patient was discharged. At the 
end of 4 weeks he returned beseeching that some- 
thing be done to relieve the pain in his right scapular 
region and in the right upper extremity. Examina- 
tion showed much the same as it had before except 
for increased weakness in the right hand. A lumbar 





Fig. 1. Case 1. Roentgenogram, taken 5 months after 
the onset of illness, showing faint shadow at the right apex 
of the chest. 


puncture revealed normal fluid and normal d\- 
namics. 

Second operation. (June 23, 1936.) Under ether 
anesthesia a dorsal laminectomy was done and the 
sensory roots of the first, second, third, and fourth 
thoracic segments were cut. No tumor was seen 
during this operation. The operation was followed 
by relief of pain in the upper chest and scapular 
region but pain persisted in the right hand and 
forearm. Again the patient was discharged and rex- 
ular doses of codein were prescribed. He returned 
after 5 weeks because the pain in the extremity wiis 
increasing and he was also having increasing pain 
in right side of neck. Examination showed progres- 
sive generalized weakness and loss of 10 pounds. 

Third operation. (August 20, 1936.) Under ether 
anesthesia an incision was made to the right of the 
upper dorsal spines, a segment of the third rib was 
removed, and an infiltrating tumor was found ex- 
tending in all directions from this point. A piece of 
the tumor was taken for study. Microscopic ex- 
amination of this tissue showed what was thought 
to be a secondary carcinoma of epithelial origin. 

Roentgen therapy was reinstituted and eventually 
about 6,000 R units were administered through 
three ports. He obtained partial relief of pain fox 
several weeks but from then on he required increas- 
ing amounts of morphine which never completely 
relieved him of what appeared to be devastating 
pain. He never moved or allowed to be moved the 
upper extremity and he inclined his head toward 
the right, almost at right angles, to lessen the pain 
on that side. He developed a loose cough and raised 
about 20 cubic centimeters of sputum daily. Un- 
explained and deepening jaundice appeared. The 
tissues of the upper extremity became slightly 
edematous; the veins of the arm distended and later 
thrombosed. Roentgenograms of the chest, repeated 
at regular intervals since the onset of his illness up 
until the last month, showed only moderate increase 
in the density at the apex and late films revealed 
destruction of right transverse process of first thoracic 
vertebra. The patient died December 20, 1936. 

Autopsy (No. 8721). The body was that of an 
emaciated and jaundiced male who appeared older 
than his age of 36 years. The head and neck were 
deviated to the right; there was slight fullness in 
the supraclavicular space with atrophy of the right 
upper extremity. There were healed incisions of the 
neck, back, and abdomen. Decubitus ulcers existed 
over both buttocks. 

In the abdomen, there were numerous adhesions 
and a posterior gastrojejunostomy. There was a 
large, hard mass about 6 centimeters in diameter 
in and about the head of the pancreas and invading 
the wall of the duodenum producing a partial con- 
striction of its lumen. The common bile duct passed 
into the mass and was no longer recognizable; the 
common and hepatic ducts proximal to this point 
were greatly dilated. The liver, adrenals, and kid- 
neys contained numerous firm nodules of grayish 
white tissue. 
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Fig. 2. Case 1. Photograph of autopsy specimen showing tumor involving the 


medial apex of the right lung. 


In the chest, both lungs appeared congested. The 
apex of the right lung was occupied principally in 
its medial aspect by a large, firm tumor mass (Fig. 
2). It was adherent to the parietal pleura and in 
turn to the vertebral ends of the first two ribs which 
were also invaded by the mass. The tumor had 
grown around the lower nerves of the brachial plexus 
and impinged on the upper thoracic nerves as they 
emerged from their foramina. The sympathetic 
chain was not identified. There were a few small 
grayish nodules scattered through both lungs and 
in several other ribs. There were no enlarged nodes 
in the mediastinum. The heart was not unusual 
except for a hard nodule, 1.5 centimeters in diameter, 
in the wall of the right ventricle. 

Microscopic examination of the region of the head 
of the pancreas (Fig. 3) shows masses of tumor cells 
arranged singly, in large sheets or in the form of 
giant cells. The cells differ in size, shape, and stain- 
ing quality; they measure from 1ou to sou. Many 
nuclei are large; some contain much chromatin and 


Fig. 3. Case 1. Photomicrograph of the tumor of the 
pancreas. (Hematoxylin-eosin.) 115. 


others only fine granules. Between the tumor cells 
is hyalinized connective tissue. Here and there are 
small masses of pancreatic tissue; the architecture 
is greatly altered, the acini being small with imper- 
fect lumina. The pancreatic ducts are increased in 
size and number. Lymphatic sinuses are invaded by 
tumor cells. 

Microscopic examination of the apex of the right 
lung (Fig. 4) reveals avascular fibrous tissue in- 
filtrated with large masses of tumor cells. These 
cells are arranged in sheets, in syncytial and in 
acinar formation. They are anaplastic, differing 
greatly in size, shape, and staining quality. In some 
areas there are masses of débris on which coal pig- 
ment is superimposed; there are lymphocytes and 
mononuclear cells at the periphery of these areas. 
At the periphery of the tumor are a few epitheloid 
cells. 

The primary diagnosis included: carcinoma pri- 
mary in the head of the pancreas with extension to 
the duodenum, common bile duct, regional nodes, 





Fig. 4. Case 1. Photomicrograph of the tumor of the 


lung. (Hematoxylin-eosin.) 115. 








and metastases to adrenals, kidneys, liver, small 
intestine, diaphragm, lungs, pleura, ribs, axillary 
nodes, myocardium, and skull; chronic interstitial 
pancreatitis; obstructive cirrhosis of the liver; 
chronic passive congestion of the spleen; edema of 
the lungs; congestion of the lungs; bronchopneu- 
monia of all of the lobes; atrophy of the epicardial 
fat. 

The accessory diagnoses included: healed wounds 
of appendectomy, cholecystectomy, and gastroje- 
junostomy; fibrous pleural adhesions; fibrous ab- 
dominal adhesions; Meckel’s diverticulum; retention 
cyst of kidney; fibrous scar of left pulmonary apex; 
calcified tracheobronchial nodes, right; hemorrhoids; 
generalized arteriosclerosis, slight and coronaries 
moderate; myocardial fibrosis. (Report from De- 
partment of Pathology, Cornell Medical College.) 


When this man complained first of pain in 
the scapular region a roentgenogram of the 
chest was done more or less as routine. The 
apical shadow was thought without question 
to be due to tuberculosis. When the Horner’s 
syndrome appeared it too was thought to be a 
result of apical tuberculosis but the increas- 
ingly severe pain in the extremity suggested a 
tumor at the apex invading the brachial plexus. 
The supraclavicular operative approach gave 
insufficient exposure to demonstrate the tu- 
mor which was invading the nerves at the 
intervertebral foramina. Section of a sufficient 
number of sensory roots would have served to 
stop the pain, but in our zeal to avoid desensi- 
tizing the extremity not enough roots were cut 
to afford relief. After the diagnosis of tumor 
had been established roentgen therapy was 
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Fig. 5. Case 2. Roentgenograms, taken about 1 year 
after the onset of illness showing a, left, an abnormal 
shadow at the right apex of the chest and, b, erosion of the 
vertebral end of the right third rib. : 


thought to be the most advisable treatment 
but its effect on pain was only transient. 

It was impossible from gross pathology to 
determine the primary site of origin of the 
widely distributed tumor; those in the pan- 
creas and apex of the lung comprised the 
largest growths. Microscopic studies are per- 
haps not entirely conclusive but the weight of 
evidence is much in favor of a primary cancer 
of pancreas with secondary growth in lung. 


CASE 2. (Hist. No. 88739.) Three unexplained at- 
tacks of spontaneous right pneumothorax over a 
period of 5 years. Initial pain in right scapular 
region; subsequent pain in right upper chest, and 
inner side of right upper extremity; disappearance of 
sweating on right side of the body above the nipple 
line and right Horner’s syndrome. Abnormal radio- 
graphic shadow at the apex of the right chest. Ex- 
ploratory operation and biopsy. Microscopic diag- 
nosis: neurogenic fibrosarcoma. Continued pain 
and morphine addiction. Death. No autopsy. 

M. B., aged 30 years, an Italian physician visiting 
at the New York Hospital, came under our care 
August 18, 1936, with the following history: 

Clinical history. In October, 1930, while running 
upstairs he felt a sudden pain in the right chest and 
was found to have pneumothorax. He was sent to 
a sanatorium for tuberculosis where he remained 
some months. According to his story a diagnosis 
of tuberculosis was made but no tubercle bacilli 
were ever found. Again in February, 1932, and in 
May, 1935, he had recurrences of spontaneous but 
slight pneumothorax. Roentgenograms each time 
showed the presence of a small amount of air and 
a small area of clouding of the medial portion of 
the apex of the lung interpreted as healed tuber- 
culosis. 
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Fig. 6. Case 2. Photomicrograph of biopsy of the tumor, 
(Masson stain.) X1I5. 


In February, 1936, he developed pain between the 
right scapula and the third dorsal spine and shortly 
after, a radiating sharp pain around the upper right 
chest. At his own suggestion he was given roentgen 
therapy over the upper dorsal spine with partial 
relief of pain. In August, 1936, 2 weeks before hos- 
pital admission, burning pain appeared over the 
right shoulder, in the right axilla and radiated down 
the inner side of the right upper extremity. Ten 
days later he noticed for the first time that perspira- 
tion had ceased in the face, upper extremity, and 
upper chest on the right side. Ten days after ad- 
mission, myosis, ptosis, and enophthalmos appeared 
on the right to complete the Horner’s syndrome. 
There had been no chronic cough, and the patient 
suffered no loss of weight. 

Examination. The patient was a young man of 
slender build but good development and there was 
nothing unusual about his appearance except that 
he was careful about moving the right upper ex- 
tremity. The head functions were normal but for 
absent sweating on the right (later the rest of the 
Horner’s syndrome developed). There was no full- 
ness or tenderness in the neck, supraclavicular re- 
gion, or upper back. At the right apex breath sounds 
were slightly diminished. Blood pressure observa- 
tions in the two arms were equal. There was no 
atrophy nor weakness in the right upper extremity. 
Sensation was impaired in an area over the right 
chest corresponding to the second and third seg- 
ments and this area extended into the axilla and to 
a point just below the elbow on the inner side of 
the arm. Sweating was absent over the extremity, 
upper chest, face, and neck, on the right. Reflexes 
in the arms were equal as they were elsewhere. 

The routine laboratory findings were normal. No 
sputum could be obtained. The temperature was 
normal and the pulse averaged 90. Roentgenograms 
of the chest showed the faintest haziness of the 
medial portion of the right apex and a suggestion 

of early erosion of the vertebral end of the right 
third rib (Fig. 5, a and b). 
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Fig. 7. Case 2. Photomicrograph of biopsy section of the 
tumor. (Masson stain.) X 365. 


Operation. Under ethylene anesthesia, the patient 
was placed in prone position. An incision was made 
to the right of the upper dorsal spines and a stony 
hard tumor was discovered protruding through the 
space between the vertebral ends of the second and 
third ribs and invading the adjacent muscles. A 
specimen of the tumor was obtained for microscopic 
study and the wound was closed. 

Examination of the tissue microscopically showed 
a rather homogeneous tumor. As may be seen in 
Figures 6 and 7, it is composed of intertwining 
bundles of cells, some in cross, some in horizontal, 
and some in tangential section. The cells for the 
most part are small but in places the nuclei are 
large and mitotic figures can be seen with high power. 
Multilobed giant cells are fairly numerous. Though 
in places the cellular components are of a dense 
nature, far more numerous areas show marked vacu- 
olization suggesting that much fat has been lost 
in preparation. The last fact emphasizes the prob- 
ability that this is a neurogenic tumor, having its 
origin in the sheath of Schwann. Diagnosis: neuro- 
genic fibrosarcoma. (Diagnosis by Dr. N. C. Foot, 
Department of Surgical Pathology.) 

Course. Recovery from operation was prompt but 
the pain continued as before. He was given a total 
of 19,000 R units of x-ray irradiation through seven 
ports during the next 4 months. There was tempo- 
rary relief of pain but it was only transient and long 
before the treatment was finished he was taking 
regular doses of morphine. Roentgenograms of the 
chest taken at monthly intervals showed no change 
in the shadow at the right apex but an increase in 
erosion of the third rib. The sites of pain were per- 
sistently in the right upper chest, scapula, and ex- 
tremity. Any motion of that extremity or of the 
head would bring cries of pain. Ordinary doses of 
morphine were insufficient and even when he was 
getting as much as ¥% grain every 2 hours, he bit- 
terly accused the doctors and nurses of withholding 
medication. Marked atrophy of the entire right 
upper extremity developed and the appearance of 
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exaggerated reflexes in the lower extremities with 
bilateral ankle clonus and extensor plantar responses 
indicated spinal cord compression. A slight ncn- 
productive cough appeared. He became emaciated 
and generally weak and was returned to Italy in 
February, 1937. Death occurred shortly after his 
arcival home. No autopsy was performed. 


Here is a patient in whom at first there was 
good reason to suspect pulmonary tuberculosis; 
three distinct attacks of spontaneous pneumo- 
thorax cccurred in the 5 years preceding the 
onset of pain in the scapular region and upper 
chest. The eventual appearance of a tumor in 
the neighborhood must be considered as 
coincidence. 

It is noteworthy that sweating disappeared 
from the side of the face and neck before the 
rest of the features of Horner’s syndrome de- 
veloped (ptosis, myosis, and enophthalmos). 
It is assumed from this that the tumor first 
invaded the sympathetic trunk in the neigh- 
borhood of the second thoracic sympathetic 
ganglion and later extended upward to involve 
the first ganglion. The tumor is definitely a 
malignant neurogenic neoplasm, but it is 
exactly alike in its signs and symptoms to 
tumors that occur more frequently in this 
region. The patient was a physician and in- 
sistent on directing his own therapy. As in 
the first case, extensive x-ray irradiation failed 
to relieve the increasing pain and morphine 
addiction became a problem. Chordotomy 
had been refused early and reconsidered only 
when he was obviously in the terminal stages 
of his disease. 

CASE 3. (Hist. No. 158115.) Pain in right shoulder 
blade, right upper extremity, right side of neck, and 
right anterior chest; right Horner’s syndrome; 
atrophy and weakness of right upper extremity; 
abnormal radiographic shadow at apex of right chest. 
Exploratory operation. Roentgen therapy. Con- 
tinued pain and morphine addiction. Death. Au- 
topsy: Primary adenocarcinoma of lung. 

J. C., aged 46 years, a U. S. Naval officer, was 
referred by Dr. C. B. Galloway on February 7, 1937, 
with the following history: 

Clinical history. In March, 1936, after an acute 
upper respiratory infection he developed a per- 
sistent dull aching pain in the right chest and right 
shoulder and down the right upper extremity. After 
a few months the pain became almost intolerable 
and by October, 1936, he had given up work and all 
activity. The pain was a deep burning sensation 
and successively involved the inside of the arm, 
forearm, and little finger. At a point over the right 


third costochondral junction paroxysmal pain oc- 
curred. He noticed that this pain often appeared 
when he became agitated and there were beads of 
sweat in the region of the pain; the demarcation of 
this painful, sweating area was so distinct that he 
claimed to be able to draw a circle around the area 
measuring a couple of inches in diameter. Sweating 
elsewhere over the right chest, upper extremity, neck 
and face had disappeared early in the course of his 
illness; drooping of the right eyelid and narrowing 
of the right pupil appeared some time later. 

By the time he was admitted to this hospital any 
motion of the right upper extremity caused him to 
cry out. Turning of the head caused pain to shoot 
up the right side of the neck and on occasions when 
this pain persisted for any length of time he de- 
veloped a dull aching sensation in the right eye and 
in the right mandible. To avoid this he assumed the 
same attitude of his head as a patient with torti- 
collis. He had required small doses of morphine 
daily for several weeks. There had been no cough 
at any time during his illness and he had lost but 
5 pounds in weight. 

Examination. The man had the haggard appear- 
ance of one having had much pain and sleepless 
nights. His head was flexed forward and to the 
right and the chin tilted to the left. The right arm 
was held fixed against the chest. There was a com- 
plete right Horner’s syndrome but aside from this 
there were no unusual findings in the head. The 
right trapezius muscle was in spasm but not tender 
and there was no tenderness nor fullness in the neck 
or supraclavicular region. Breath sounds at the 
right apex of the lung were moderately diminished. 
Blood pressure observations in the two arms were 
equal. There was no tenderness nor fullness over 
the dorsal or cervical spine. There was some weak- 
ness in all motions of the right upper extremity, 
partially due to pain, but actually there was wasting 
of muscles of the forearm and hand. No loss of 
sensation was discovered but there was an area of 
hypersensitivity over the region of the internal 
condyle at the elbow. The triceps and biceps jerks 
were normal but the right wrist jerks were less than 
those on the left. Reflexes elsewhere in the body 
were not unusual. 

There was no sweating on the right side of the 
body above the nipple line, but on the basis of the 
story of a localized area of pain and sweating, the 
patient was closely observed during a mild emo- 
tional upset. Beads of sweat appeared in an area 
about 5 centimeters in diameter over the third right 
costochondral junction; the skin was pallid here and 
the patient complained of a burning pain in the 
same area. The subcutaneous tissue inside this area 
was immediately infiltrated with 2 per cent novo- 
cain and the pain promptly disappeared. 

The routine laboratory findings were normal. No 
sputum could be obtained. The temperature daily 
fluctuated between 37 and 37.8 degrees, and the 
pulse averaged 90. Roentgen examination of the 
chest showed clouding in the medial and superior 
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Fig. 8. Case 3. Roentgenogram, taken about 1 year 
after onset of illness, showing abnormal shadow at the 
right apex of the chest, lateral scoliosis, and deviation of 
the head. 


portion at the right apex and a suggestion of thin- 
ning of the right second rib at its vertebral end 
(Fig. 8). (A year previously roentgenograms had 
shown the same degree of clouding of the apex.) 
Lumbar puncture disclosed normal spinal fluid and 
normal dynamics. 

Operation. Under open-mask ether anesthesia the 
patient was placed in prone position. He took the 
anesthesia poorly, easily became cyanotic during 
the induction and even when otherwise relaxed the 
neck could not be completely straightened out. An 
incision was made to the right of the lower cervical 
and upper dorsal spines and segments of the third 
and fourth ribs were removed. Only when the 
pleura was stripped from the bodies of the third 
and fourth vertebre could a firm, adherent mass be 
felt occupying the region of the apex of the lung. 
The mass was estimated to be 4 by 6 centimeters 
and was adherent to the body of the second vertebra 
and to the second rib. The tumor was considered 
inoperable and the wound was closed. No tissue 
was obtained for microscopic study. 

There were no surgical complications and, of 
course, no relief of his complaints. Chordotomy or 
sensory root section were briefly considered for relief 
of his pain but it was decided to delay any procedure 
of this kind and rely on roentgen therapy. He was 
transferred to the Naval Hospital on the sixth post- 
operative day (February 17, 1937). At this time he 
required 14 grain of morphine every 6 hours and 
I grain doses of codein between times. 

Reports of his progress were as follows: 400 R 
units of x-ray irradiation through anterior and pos- 
terior 9 centimeter ports were given on successive 


Fig. 9. Case 3. Photomicrograph of the tumor of the 
lung. (Hematoxylin-eosin.) 115. 


days, thereafter 1co R units daily through the two 
ports, totaling 3,500 and 4,0oco R units through each. 
For perhaps a month after this therapy the pain 
was diminished but he still required some morphine. 
By May, 1937, he was complaining bitterly of con- 
stant pain in the shoulder and arm. Atrophy in the 
right upper extremity and shoulder increased till 
the arm became useless. By August he was requir- 
ing a minimum of 2 grains of morphine plus 2 or 
more grains of codein a day and still had pain. He 
was then losing weight and strength rapidly. About 
this time he developed blood streaked sputum and 
also began to complain of epigastric pain; the latter 
was thought to be recurrence of a chronic peptic 
ulcer of long standing. Death followed suddenly 
after a vomiting attack August 7, 1937. 

Autopsy. (Report submitted by Dr. C. B. Gal- 
loway, Brooklyn U. S. Naval Hospital.) ‘The left 
lung was grossly normal. The right lung presented 
a chronic adhesive pleuritis involving the upper lobe. 
With difficulty the apex was dissected from the 
lateral and posterior chest wall. The original tumor 
was replaced by a semisolid necrotic mass measuring 
5 centimeters in diameter. This area of broken down 
cancer extended mesially into the deep structures of 
the neck and upward to the brachial plexus. Viable 
cancer surrounded the central necrotic area and in- 
filtrated the adjacent normal tissues. Multiple 
metastatic nodules were found in both adrenals, 
nowhere else. The skull was not opened. A healed 
ulcer involved the pylorus. Microscopic sections of 
the tumor are reported as adenocarcinoma.” 

Dr. N. C. Foot concurred in the diagnosis of 
adenocarcinoma of the lung after examining sections 
sent to us for study (Fig. 9). 


The onset of pain followed so closely after a 
respiratory infection that the apical shadow 
seen on the roentgenogram and the symptoms, 
reasonably enough, were thought to be due to 
an inflammatory lesion in the lung and pleura. 
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However, in the advanced stage of this pa- 
tient’s illness most of the features were like 
those seen in the other cases. 

Here again ptosis and myosis appeared after 
anhydrosis of the face. The other particularly 
interesting finding was the local area of burn- 
ing pain on the chest exactly corresponding to 
an area of profuse sweating, surrounded by an 
area of anhydrosis. The reasonable explana- 
tion appears to be that there was paralysis 
of the sympathetics to the upper right chest 
in all but a few remaining intact fibers which 
were hyperactive. Since the sweating and 
pain were so definitely related to emotional 
states the mechanism implied is one of central 
autonomic stimulation. The phenomenon of 
excessive sweating is what one might reason- 
ably expect; since the area never flushed but 
had a pallid appearance, possibly the local 
pain can be accounted for on the basis of ex- 
treme vasoconstriction. Of course, since all 
forms of sensation were intact in this region 
the afferent pathway for the pain was through 
the intercostal nerves. Complete relief fol- 
lowed infiltration of novocain in the painful 
area. 


Case 4. (Hist. No. 185105.) Initial pain in right 
axilla and shoulder; additional pain in right upper 
extremity, upper chest and side of neck, increased 
by motion of the extremity; hypersensitivity over 
the inside of the right upper extremity and last 
two fingers; right Horner’s syndrome; abnormal 


Fig. 10. Case 4. Roentgenograms, taken about 9 months 
after the onset of illness, showing, a, left, a dense shadow at 
the right apex of the chest and, b, erosion of the right 
lamina of the second thoracic vertebra. 


radiographic shadow at the apex of the right chest. 
Operation with section of sensory roots fifth cervical 
to third thoracic, partial removal of tumor in spinal 
canal, and direct roentgen therapy. Complete relief 
of pain. Microscopic diagnosis of tumor: highly 
malignant epithelial carcinoma of unknown origin. 
Death from intracranial metastasis. No autopsy was 
performed. 

E. F., aged 50 years, a native born salesman, came 
to the hospital November 3, 1937. 

Clinical history. In March, 1937, he developed a 
constant burning pain in the right axilla and in the 
right scapular region. In June he developed, in 
addition, a similar kind of pain in the upper right 
chest anteriorly and in the entire right upper ex- 
tremity. The pain in the extremity was most marked 
over the inside of the arm, the ulnar side of the fore- 
arm and in the fourth and fifth fingers; light touch 
or pressure over these areas was particularly un- 
pleasant. Any motion of the extremity increased 
the pain in all areas so that he held the extremity 
immobile when walking, or lying on a pillow when 
at rest. He had been able to obtain no relief of the 
pain, had lost much sleep and about 18 pounds in 
weight since the onset. A few weeks before ad- 
mission a loose, but non-productive, cough had de- 
veloped. 

Examination. His appearance was that of a hag- 
gard and somewhat undernourished man who lay 
with his right upper extremity motionless on a 
pillow. There was a complete right Horner’s syn- 
drome. There was a noticeable fullness in the right 
supraclavicular region, and palpation there revealed 
a small, firm, poorly defined mass. There was also 
a noticeable fullness between the spines of the upper 
three dorsal vertebre and the border of the right 
scapula. Breath sounds were diminished over the 
right apex. Blood pressures in the two arms were 
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Fig. 11. Case 4. A, Line of operative incision. B, Laminectomy from fifth cervical 
to third thoracic exposing tumor invading spinal muscles, vertebral lamina and ex- 
panding into the spinal canal. C, Diagram showing extension of chest tumor through 
the intervertebral foramen into the spinal canal and through the intercostal space into 


the spinal muscles. 


equal. There was no wasting or weakness of any 
of the extremities but he resented active or passive 
motion of the right upper extremity. Sensation in 
that extremity and elsewhere was intact but there 
was a very distinct hypersensitivity to light touch 
over the areas innervated by segments eighth cervi- 
cal, first thoracic, and second thoracic on the right. 
Reflexes were everywhere normal. Sweat tests 
showed, besides the dry neck and head on the right 
side, patchy areas of anhydrosis over the right upper 
extremity and upper chest. 

The temperature was normal and the pulse av- 
eraged go. The routine laboratory findings were 
within normal limits. Roentgenograms of the chest 


and upper spine showed a poorly defined shadow 
occupying the apex of the right side of the chest 
and a destruction of the right lamina of the second 
thoracic vertebra (Fig. 10, a and b). 

Biopsy of supraclavicular tumor. Under local 
anesthesia this tumor was found not to be a node 
but a process of a larger and deeper tumor. Micro- 
scopic examination of the sections showed “undif- 
ferentiated small cell carcinoma, probably from the 
lung.” 

Operation. (See Fig. 11.) Under ether anesthesia, 
the spinous processes and lamine from the fifth 
cervical to the third thoracic, inclusive, were re- 
moved. It was found that there was a rather firm, 
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Fig. 12. Case 4. Photomicrograph of tumor tissue re- 
moved from the spinal canal. (Masson stain.) X 260. 


granular, unencapsulated tumor invading the mus- 
cles overlying the right first and second ribs and 
there was destruction of the right second thoracic 
lamina. Furthermore, there was a thin sheet of 
tumor extending part way across the exposed dura 
from the right side at the level of the second ver- 
tebra; this extension was obviously not thick enough 
to compress the cord nor had it extended far enough 
to involve nerve roots on the left. After the extra- 
dural extension of the tumor was removed the dura 
was opened and the posterior roots of the fifth 
cervical to the third thoracic on the right were cut. 
There was a tiny tip of the tumor presenting intra- 
durally where the second nerve emerged. 

The dura was closed and with the wound held 
apart with self-retaining retractors and the skin and 
subcutaneous tissues protected with sheet lead, 2,000 
R units of roentgen therapy at 85 kilovolts were 
administered directly into the wound. Segments of 
the tumor were removed before and after therapy 
to be studied microscopically. 

Histopathology of tumor tissue before and after 
roentgen therapy. (a) Before radiation (Figs. 12 and 
13, a). The tumor is very cellular, the cells large, 
compactly grouped and varying in size and shape. 
The cytoplasm is abundant and pale, the nuclei 
large, irregular, hyperchromatic with large, deeply 
stained nucleoli. The cells are typically epithelial 
and mitotic figures numerous. There is little or no 
stroma and no structural arrangement of the cells. 

(b) After radiation (Fig. 13, b). The general 
architecture is the same. The cells have a liquefied 
appearance, apparently representing cytolysis. The 
nuclei of many of the cells are fragmented and 
mitotic figures on the whole are very much fewer. 
The stroma appears slightly greater and there are 
deeply stained lymphocytes throughout the stroma. 

Diagnosis. An extremely malignant carcinoma of 
epithelial type (probably bronchogenic) showing def- 
inite effects from roentgen radiation. (Diagnosis by 
Dr. N. C. Foot, Department of Surgical Pathology.) 

Recovery from operation was prompt and the 
wound healed with perhaps a little more induration 


than would be expected but without fluid or infec- 
tion. There was no fever till the fifth day when the 
temperature rose to 104, then slowly fell to normal 
by the eighth day. This was interpreted to be a 
reaction from the roentgen therapy. 

There was complete relief of pain. The entire 
right upper extremity, of course, was without all 
types of sensation. Because of lack of position sense 
the motions were at first poorly co-ordinated but 
he learned soon to watch motions made with the 
extremity and became fairly expert and accurate 
with it. An additional 4000 units of roentgen 
therapy were given and the patient was discharged 
4 weeks after operation. 

Follow-up. Shortly after leaving the hospital he 
developed increasingly severe headache and vomit- 
ing with ensuing stupor and coma which was inter- 
preted as the result of intracranial metastasis. No 
autopsy was performed. 


After our experience with the previous cases 
we had learned to be on the lookout for the 
clinical syndrome that results from these apical 
tumors and no time was lost in making the 
diagnosis and anticipating the prognosis. A 
feature of this case not common to the pre- 
vious ones was the early extension of the 
tumor into the supraclavicular space producing 
fullness there. He was having considerable 
pain when we saw him first and already re- 
quired morphine for its control. Operative 
removal of the tumor was impossible and pre- 
vious experiences with roentgen therapy had 
showed it to have little or no value in con- 
trolling pain. 

The operation employed here served three 
distinct purposes: a sufficient number of sen- 
sory roots were cut to insure relief of pain; the 
laminectomy and removal of part of the extra- 
dural tumor served to avoid or at least to 
delay cord compression; and a larger initial 
dose of roentgen therapy could be administered 
through the open wound than could otherwise 
have been accomplished. The value of the 
first two cannot be doubted; the value of the 
last is questionable even though the histo- 
logical sections showed the therapy to have 
been effective. The result of desensitizing an 
arm is not to be dreaded as much as one might 
think for this patient learned to accommodate 
in part for the loss of position sense. 

CasE 5. (Hist. No. 150634.) Constricting lesion 
of the esophagus presumed to be cancer and treated 


with roentgen ray. One year later, pain in left 
shoulder and upper extremity; period of increased 
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Fig. 13. Case 4. Photomicrographs of tumor tissue, 
a, left, section made before and, b, section made after 


sweating followed by loss of sweating in left face, 
neck, upper chest and upper extremity; dilated left 
pupil; atrophy, weakness, and areflexia of left upper 
extremity; palpable “mass in left supraclavicular 
space. Abnormal roentgenographic shadow at apex 
of left chest. Operation with section of sensory 


roots fifth cervical to third thoracic. Death from 
postoperative pneumonia. Autopsy: fibrous stenosis 
of esophagus (following x-ray irradiation for car- 
cinoma) and squamous cell carcinoma of the left 
thoracic apex. 

H. B., aged 73 years, a German born janitor, 
was admitted to the hospital March 3, 1938, with 
the following history: 

Clinical history. In October, 1936, he began to 
experience increasing difficulty in swallowing and 
after 4 months he could hardly swallow liquids. 
Roentgen studies showed what was taken to be a 
malignancy of the esophagus at the junction of the 
middle and upper thirds. The diagnosis was not 
verified by biopsy but roentgen therapy was given 
(9,500 R units in 6 weeks). Marked improvement 
in swallowing resulted and there was a concomitant 
change in the roentgenographic appearance of the 
esophagus. 

In September, 1937, he developed dull pain in the 
supraspinatus region of the left scapula and also 
in the left forearm. Soon after this he was found to 
have several small tender nodes in the left supra- 
clavicular fossa; these were thought to be evidence 
of metastasis and roentgenotherapy was resumed. 
The pain improved temporarily only to return in 
December in more severe form. It now became a 
constant, deep, aching and sometimes burning pain 
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direct x-ray irradiation of the tumor had been carried out. 
(Masson stain.) X 160. 


involving the entire left upper extremity, but was 
the worst in a narrow strip running down the center 
of the forearm into the middle and ring fingers. 
He had recently had a sensation of numbness as 
well in the same fingers. Motion of the extremity 
increased his discomfort so that he avoided moving 
any part of it. He had become aware of progressive 
weakness of the extremity particularly in the hand 
grasp. He volunteered that for several weeks prior 
to admission to the hospital he had noticed profuse 
sweating of the left upper extremity and left side 
of the neck and face but this had subsequently 
disappeared. 

Examination. On admission he was thin and worn 
looking and gave evidence of continued suffering; 
however, he was not emaciated. The left pupil was 
larger, measuring 7 millimeters as compared to 4 
millimeters on the right. There was fullness but not 
complete obliteration of the left supraclavicular hol- 
low; palpation here revealed a tender, deep and 
firm mass. The left upper extremity was weaker in 
all its actions and the strength of the hand grip was 
about one-fourth that of the other. There was slight 
wasting in the forearm, hypothenar eminence, and 
interosseous muscles. Occasional muscular fibrilla- 
tions occurred in the small muscles of the hand. 
Sensation was normal to all modalities. Reflexes 
were absent in this extremity but normal elsewhere. 
There were several prominent veins in the arm and 
shoulder region. The radial pulses were equal but 
there was a difference in blood pressures of the two 
arms; the left was 110/85 and the right 122/72. 
The lungs had numerous rales. The heart was not 
remarkable. 
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The starch-iodine sweat test showed diminished 
to absent sweating over the left side of the face, 
neck, upper thorax, and upper extremity. Skin 
temperatures were 1 to 3 degrees higher ir the left 
upper extremity. Routine laboratory tests were 
normal. Roentgenograms of the chest showed a 
diffuse shadow at the left apex extending into the 
soft tissues of the supraclavicular region; there was 
also an elevation of the left diaphragm but since 
the chest was not fluoroscoped it is impossible to say 
that this represents a phrenic palsy (Fig. 14). No 
involvement of bone was observed. 

During the period of observation he was seen to 
be suffering greatly from pain in the extremity even 
though he received a grain of codein every 4 to 6 
hours. Morphine did relieve the pain for a short 
time on several occasions. Continued roentgeno- 
therapy appeared to have no benefit. He developed 
a loose, non-productive cough and was losing weight. 

Operation. Under avertin anesthesia with addition 
of small amount of ether, a laminectomy was done 
from fifth cervical to third thoracic and the left 
posterior nerve roots of the fifth, sixth, seventh, and 
eighth cervicals and first, second, and third thoracics 
were cut. No tumor tissue was seen. The patient 
appeared to stand the operation well. 

Bronchopneumonia developed in both lungs after 
operation and death occurred on the third post- 
operative day, March 22, 1938. 

Autopsy. (No. 9236.) The body was that of a 
well developed but rather poorly nourished man of 
73 years. There was slight puffiness of the left fore- 
arm and hand and a firm mass was palpated in the 
left supraclavicular region. There was a recently 
healed surgical incision over the vertebral spine from 
mid-cervical to mid-thoracic region. 





Fig. 14. Case 5. Roentgenogram, taken about 7 months 
after the onset of illness, showing diffuse shadow at the 
apex of the left chest. 





In the mediastinum and neck the finding of interest 
was a firm tumor mass in the “‘left infraclavicular 
region”’ (Fig. 15). This mass lay outside the parietal! 
pleura in the paravertebral region and showed no 
tendency to extension anteriorly into the mediasti- 
num. It was attached to the upper lobe of the left 
lung along its medial aspect by easily broken fibrous 
adhesions. It completely filled the area encircled by 
the first rib and incorporated in the mass were the 
sympathetic trunk, the nerves of the brachial plexus, 
and the subclavian artery and vein. The tumor was 
closely adherent to the first two ribs, particularly at 
the vertebral ends, and to the sides of the bodies of 
the adjacent vertebre. There was no direct con- 
nection of the mass with the esophagus. The cut 
section of the tumor showed white fibrous tissue in 
which were islands of pale yellowish tissue and areas 
of anthracotic pigment; the latter represented in- 
corporated lymph nodes which had lost their identity. 
There were several lymph nodes in the mediastinum 
involved with tumor tissue but they were not in con- 
tinuity with the tumor mass. 

The pleural cavities contained 100 to 200 cubic 
centimeters of cloudy, amber fluid and there were 
adhesions at both apices. The tumor at the left apex 
was attached to the pleural surface of the lung but 
it did not involve the parenchyma. Crepitation was 
almost absent in both lungs and replaced by a diffuse 
firmness. Sections showed a moist, irregularly lumpy 
surface with a calcified scar at the left apex and 
numerous small calcified nodules in both lower lobes. 

The esophagus, at a point about 9 centimeters 
below the epiglottis, was narrowed by what appeared 
to be a fibrous constriction of its wall. The lumen at 
this point was one-half the size of the remaining 
lumen but the mucosa over the area was smooth and 
normal in appearance. 

Microscopic examination of the tumor mass at the 
thoracic apex (Fig. 16) shows a wild looking mass of 
epithelial tissue arranged in whorls of squamous cells 
containing pearl formations and prickle cells. Mitotic 
figures are present. Strands of this tissue are invading 
nerve sheaths and the walls of arteries. The tumor 
cells have not invaded parenchyma of the lung. 
Similar squamous cell growth infiltrates a lymph 
node from the mediastinum. 

Microscopic examination of a section from the 
area of stenosis in the esophagus shows no tumor. 
There is a slight lymphocytic infiltration with some 
leucostasis in the lymph spaces and the connective 
tissue is increased. 

The primary diagnosis included: fibrous scar of 
esophagus with partial stenosis (x-ray irradiation for 
carcinoma of the esophagus, 1 year); squamous- 
cell carcinoma of left infraclavicular region with in- 
volvement of the region of the left brachial plexus, 
sympathetic trunk, and apical pleura; confluent 
bronchopneumonia of all lobes of both lungs; acute 
splenic tumor. 

The accessory diagnoses included: arteriosclerosis 
of thoracic aorta, abdominal aorta, and of renal, 
splenic, iliac, and coronary arteries; sclerosis, calcifi- 
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Fig. 15. Case 5. Photograph of autopsy specimen. 1, Stricture of esophagus, site 
of healed neoplasm. 2, Tumor mass, outlined by heavy dotted line; the inferior surface 
of the first rib is indicated by a fine dotted line and the tumor passes up through the 
arch of this rib. 3, Tracheobronchial lymph node involved by metastasis. 4, Part of 
thoracic sympathetic chain dissected from tumor. 5, Brachial plexus. 


cation, and fenestration of aortic valves; patent 
foramen ovale; arteriolar nephrosclerosis; fibrous ad- 
hesions and pleural thickening of both pulmonary 
apices; fibrocalcified scar of left apex; calcified tuber- 
culous nodules of both lower lobes; calcified tubercu- 
lous tracheobronchial lymph nodes, left; perisple- 
nitis; chronic passive congestion of the liver; benign 
prostatic hypertrophy; hypertrophy of bladder; 
slight cystitis. (Report from Department of Pathol- 
ogy, Cornell Medical College.) 


This case illustrates that occasionally a 
tumor at the thoracic apex will not produce a 
complete Horner’s syndrome though in view 
of the findings at autopsy, no doubt myosis, 
ptosis, of the eyelid and enophthalmos would 
have appeared had the patient lived longer. 
The significance of the dilated, pupil will be 
discussed hereafter. 

The case also is an illustration of an unusual 
instance in which with roentgenotherapy the 
primary lesion disappeared leaving secondary 
carcinoma which failed to respond to the same 
therapy. While the existence of esophageal 
carcinoma was not verified by biopsy the 
clinical and roentgenographic improvement 
that occurred would seem to be sufficient 
evidence. 


ANATOMY 

The apex of the chest is a region that is in- 
frequently pictured as an anatomical unit. 
For purposes of considering the mechanisms 
accounting for various symptoms and signs 
resulting from tumors here, some of the more 
important landmarks should be pointed out. 
The upper part of the thoracic cage narrows . 
abruptly and the lung, in the confines of the 





Fig. 16. Case 5. Photomicrograph of the tumor at the 
thoracic apex. Note invasion by tumor cells of, 7, an 
arterial lumen and, 2, perineural lymphatics of a nerve. 
(Hematoxylin-eosin.) X115. 
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Fig. 17. Diagram of an anatomical preparation showing 
region invaded by a tumor at the left thoracic apex. The 
clavicle and sections of the subclavian artery and vein have 
been removed. The apex of the lung together with parietal 
pleura are depressed with a retractor. The cervical nerves 
to the brachial plexus (fifth, sixth, seventh, and eighth 
cervicals) are seen emerging from their intervertebral 
foramina. The first and second thoracic nerves are also 
seen. The exposed sympathetic chain, from below upward, 
shows the second thoracic ganglion, the first thoracic 
ganglion, the inferior cervical ganglion, and the mid- 
cervical ganglion with their respective rami. 


first ribs, takes on a pyramidal shape the apex 
of which protrudes for a short distance into 
the base of the neck. The boundaries of this 
opening in the thoracic apex through which 
lung and parietal pleura protrude are the 
U-shaped first rib, the body of the first tho- 
racic vertebra and the superior mediastinum. 
The subclavian artery and vein and the lower 
nerves going to the brachial plexus (cervical 
8 and thoracic 1) arch over the pleura as they 
pass laterally; the remaining nerves forming 
the brachial plexus are in close proximity. 
With the pleura and lung retracted from the 
vertebral ends of the upper ribs (Fig. 17), the 
first two intercostal nerves may be seen to 
emerge from the intervertebral foramina and 
the thoracosympathetic ganglionic chain lies 
on the surface of the bodies of the vertebrz 
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just anterior to the heads of the ribs. Thi 
chain is connected to the various spinal nerve 
by small rami and it extends on up into th 
neck as the cervical sympathetic chain. Th: 
important structures of the superior medi 
astinum, such as the great vessels, trachea 
esophagus, phrenic and recurrent laryngea! 
nerves, are also to be kept in mind. Obviously 
a comparatively small tumor may involve a 
large part of the structures confined in this 
area and produce widespread manifestations 
of its presence. 


PATHOLOGY 


A consideration of the various types of neo- 
plasm that can occur at the apex of the chest 
producing the clinical picture under considera- 
tion requires a review of the literature. In his 
first paper in 1924 Pancoast (26) thought he 
was dealing with an endothelioma of the 
pleura; 2 of the cases had had biopsies but 
none had had postmortem examination. Hen- 
derson in 1930, no doubt influenced by this 
attitude, reported 3 cases without autopsy and 
mentioned 5 others all of which were diag- 
nosed pleural endotheliomas. Since then no 
case of pleural endothelioma of the apex has 
been reported, although the possibility of this 
diagnosis is often considered differentially. 
Pancoast (27) later refuted his previous stand 
when, in 1932, he declared that a review of the 
slides of one of his original cases showed 
“‘spinocellular carcinoma.’’ He reasoned, after 
encountering 4 more cases with identical 
clinical and roentgenographic features, that 
neither pleural endothelioma nor primary car- 
cinoma of the lung would more than rarely 
produce this clinical picture. He suggested 
therefore that the tumor as a distinct entity 
might take its origin in an embryonal epithelial 
“rest” similar to those producing branchi- 
ogenic carcinoma. It is difficult to say why he 
took this final attitude in view of the fact that 
in none of his cases was autopsy done and in 
only 2 were biopsies made. However he wisely 
added, “‘it is possible that this new designation 
may be changed again with better knowledge 
of the histopathology of the growth.”’ 

With the interest aroused in cases of this type 
other studies have come to light. Courcoux 
and Lereboullet, in 1931, had given a com- 
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plete clinical and pathological report of a case 
having a primary epithelial carcinoma of the 
pulmonary apex producing a “phrenicopupil- 
lary syndrome” with pain and paralysis of the 
upper extremity. They also cited an identical 
case reported by Ricaldoni in 1918. Tobias, in 
1932, discussed the symptom complex pro- 
duced by tumors of the thoracic apex and 
cited 5 cases; 4 of these were diagnosed pri- 
mary carcinoma of the lung, 2 having had 
autopsies, and the fifth was proved at opera- 
tion to be unsuspected gastric carcinoma 
metastasizing to the apex of the chest. 

In more recent years (since Pancoast’s last 
report in 1932 to January 1, 1938) cases singly 
or in small series have been reported, mostly in 
the literature of this country. Although a few, 
unrecognized under other titles, may have 
escaped notice an analysis of the cases (includ- 
ing the cases of my series) with similar clinical 
pictures and autopsy studies shows that: 15 
were carcinomas of the lung primary in the 
apex; 2 were squamous cell carcinomas of 
branchial origin; 1 was sympathoblastoma; 
3 were epithelial carcinomas of unascribed 
origin; 1 was metastatic carcinoma from the 
pancreas; and 1 was metastatic from the 
esophagus. Eight other cases during the same 
period of time have had biopsies and in 5 a 
diagnosis of bronchogenic carcinoma was made. 
‘ Primary carcinoma of the lung. From these 
studies it is evident that the majority of cases 
have had their symptoms as a result of primary 
carcinoma of the pulmonary apex, the neo- 
plasm having invaded the pleura and adjacent 
structures. There has been a notable hesi- 
tancy in admitting that the cell types found 
in some of these tumors at the periphery of the 
lung could be primary there. However, there 
is abundant and convincing proof that the cell 
type in carcinoma primary in the lung is not 
characteristic of any given level of the bron- 
chial tree but is dependent upon the differen- 
tiation attained. Samson has further pointed 
out that “‘since all epithelia from the trachea 
to the terminal bronchioles (and possibly the 
alveolar lining cells) have the same embryo- 
logical background, an equivalent potentiality 
in the production of neoplastic cell types 
should occasion no surprise.’’ In the series 


under consideration all of the three funda- 
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mental cell types have been found; namely, 
the undifferentiated cell carcinoma, the adeno- 
carcinoma, and the squamous cell carcinoma; 
the last has been most frequent. 

An argument brought by Pancoast in 1932 
against the pulmonary origin of these apical 
tumors was the lack of hilar, mediastinal, and 
pulmonary metastases (‘‘intrathoracic metas- 
tases”). But of the cases shown at autopsy to 
have bronchogenic tumors at the apex, 33 per 
cent had involvement of mediastinal or hilar 
nodes. Thirty per cent was quoted by Miller 
and Jones in a study of 808 cases of primary 
carcinoma of the lung. Jt might be added that 
in this series of apical carcinoma, metastasis to 
distant organs occurred about as frequently as 
would be expected for bronchogenic carcinoma 
regardless of location in the lung. 

Other epithelial tumors at the apex of the chest. 
It has not been a simple matter in many of the 
reported cases for the authors to decide that 
an epithelial tumor, even when completely 
exposed at autopsy, arose from the lung and 
spread to adjacent tissues instead of from out- 
side tissues to the lung. Biologically carci- 
noma represents a single disease and there is 
often no way of tracing its histogenesis abso- 
lutely. Clarke (before the American Associa- 
tion of Pathology) reported the detailed 
autopsy findings of a case ‘“‘with the clinical 
findings described by Pancoast.” Grossly the 
neoplasm involved the apex of the lung and 
the adjacent structures in the thoracic apex. 
It was an epithelial carcinoma which he stated 
could possibly be primary in the lung but 
could also possibly be derived from a branchi- 
ogenic “‘rest”’; he could see no way of establish- 
ing the correctness of either diagnosis. The 
sections of the tumor had been submitted to 
Ewing, Mallory, and Wolbach and although 
all had agreed upon its epithelial nature they 
disagreed upon its crigin. No doubt others 
have unhesitatingly called similar tumors 
bronchogenic neoplasms. 

Two cases of squamous epithelial tumors 
existing in the thoracic apex, depressing the 
lung but not actually invading it, have been 
reported by Fried (11). The tumors had in- 
volved adjacent vertebra, ribs, and nerves, 
producing symptoms and signs essentially the 
same as do the bronchogenic tumors with the 
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Fig. 18. Diagram showing the components of a thoracic 
spinal nerve. 


possible exception that these two tumors ex- 
tended anteriorly as well as posteriorly and 
invaded the sternoclavicular joint. This may 
be a minor or valueless differential point but 
none of the tumors reported as bronchogenic 
had this characteristic. Fried called the 
tumors “ branchiomas,”’ indicating that they 
arose from epithelial remnants of branchial 
clefts. Since there are normally no epithelial 
elements in that region the rationale is con- 
vincing. Kelman and Schlezinger, also Graef 
and Steinberg reported 2 additional cases of 
epithelial carcinoma which merely depressed 
the apex of the lung without invading it, 
although these authors were loath to desig- 
nate the origins. In Fried’s cases there were 
no distant metastases whereas in the last cases 
there were. 

There is always the possibility that epithe- 
lial tumors in this region may be metastatic 
from primary lesions in the nasopharynx, oral 
cavity, submaxillary gland, sublingual glands, 
thyroid, parathyroid, carotid body, thymus, 
bronchi, or esophagus. Case 5 is a good exam- 
ple of how metastasis from one of these struc- 
tures can produce a clinical picture like that 
produced by any other apical tumor. It is 
rather surprising that more cases of this kind 
have not appeared in the literature although 
the reason is doubtless due to the fact that 
metastases from a known primary lesion occa- 
sion little difficulty in differential diagnosis. 
Yet there are frequently instances of small 
neoplasms, particularly in the nasopharynx, 
that go unrecognized as the source of exten- 
sive metastasis in the neck and elsewhere. 


Tiny primary neoplasms of this kind may 
easily be overlooked even at postmortem. 

Neurogenic tumors. Tumors having their 
origin from the various elements that com- 
pose the somatic and sympathetic nerves and 
ganglia of the chest are receiving increasing 
recognition. A discussion of their etiology and 
genesis is beyond the scope of this discourse 
and the subject has recently been reviewed 
by Andrus and by Foot of this clinic. 

A case of intrathoracic sympathoblastoma 
‘producing the symptomatology of a superior 
pulmonary sulcus tumor” has been fully 
reported by Frost and Wolpaw.' The tumor 
had invaded the apex of the lung, adjacent 
ribs, and vertebre, and its gross features were 
no different from those presented by the more 
frequently occurring bronchogenic carcinomas 
in this region. The sympathoblastoma is a 
comparatively rare tumor in the chest. Most 
frequent neurogenic tumors here are the neu- 
rofibroma, the ganglioneuroma, and the neuri- 
noma (or Schwannoma); while often benign, 
they are likely to become malignant. Case 
2, which unfortunately lacks postmortem 
studies, is a good example of a malignant neu- 
rinoma. Undoubtedly, occasional cases pre- 
senting the syndrome of Pancoast will be 
found to possess benign or malignant neuro- 
genic tumors. 

Mediastinal tumors. While the clinical phe- 
nomena associated with tumors exclusively 
in the upper mediastinum are distinctive and 
unlike those encountered with tumors ex- 
clusively in the apex of the chest, the distinc- 
tion is not so sharp when either becomes in- 
vasive. The bronchogenic carcinomas of the 
apex frequently produce symptoms from 
mediastinal compression or invasion. On the 
other hand, Browder and De Veer included 
in their series a case of thymic carcinoma in 
which the early clinical developments were 
those of a tumor of the thoracic apex; even 
the roentgenographic appearance in the early 
stages was not characteristically that of a 
mediastinal tumor. Most of the neurogenic 
tumors would be properly grouped as medias- 
tinal, but they lie in the posterior mediastinum 
and these growths commonly involve para- 


1The case had been previously mentioned in Karsner’s discussion fol- 
lowing Clarke’s paper. 
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vertebral structures before producing medias- 
tinal symptoms. 

~ Other possible tumors of the thoracic apex. 
It is possible to postulate innumerable kinds 
of tumors in this region. Certainly secondary 
malignancy from distant neoplasms must 
always be kept in mind. Tobias’s case of un- 
suspected secondary gastric carcinoma, a case 
mentioned by Evans of secondary carcinoma 
from the breast 8 years after mastectomy, and 
Case 1 of metastasis from the pancreas are 
examples of this. Such lesions as aneurisms 
of the subclavian artery, lipomas, chon- 
dromas, sarcomas of vertebre or ribs, and in- 
flammatory tumors have been mentioned, 
but no cases of these rarer possibilities have 
come to light in the literature. 


SYMPTOMATOLOGY 


The tumors that occur most frequently in 
the thoracic apex are those that characteris- 
tically appear in middle life. Of 50 cases with 
varying types of neoplasm included in this 
study the average age was 57 years, the 
youngest 30, and the oldest 73. Only 4 were 
women. The right side was involved a little 
more frequently than the left. 

The outstanding symptoms of these tumors 
have been those due to irritation or damage 
to the upper intercostal nerves, the brachial 
plexus, and the thoracocervical sympathetic 
ganglionic chain. These symptoms in one 
form or another have been almost without 
exception the first to appear and the most 
prominent throughout the course of the ill- 
ness. Cough has been present in less than half 
of the cases; when present it has frequently 
been non-productive and has not appeared 
until the disease was well advanced. A few 
have had bloody sputum but only one devel- 
oped massive hemoptosis. Encroachment of 
the tumor upon the subclavian and jugular 
veins has sometimes resulted in distended 
veins and edema of the neck, shoulder girdle, 
or upper extremity; similar encroachment 
upon the subclavian artery has produced di- 
minished amplitude of the pulse and lower 
blood pressure in that extremity. A few pa- 
tients have complained of symptoms such as 
dyspnea, dysphagia, and hoarseness when 
the tumor has compressed structures of the 


mediastinum. Loss of weight in the early 
stages of the disease has usually been mod- 
erate or unnoticed, but in the later stages 
there is increasing weakness and loss of weight, 
not infrequently advancing to an extreme 
emaciation. The unbearable pain of the 
disease with loss of appetite no doubt con- 
tributes to this terminal state of malnutrition. 
In addition, of course, various symptoms may 
occur as a result of the existence of the tumor 
in other organs. 


ANALYSIS OF NEURCLOGICAL SYMPTOMS AND 
SIGNS ON THE BASIS OF THE NERVOUS 
STRUCTURES INVOLVED 


The neurological symptoms and signs are 
the most important part of the clinical pic- 
ture of tumors of the thoracic apex. A glance 
at Figures 11 and 17 will serve as a reminder 
of the relative locations of the important 
structures that are damaged from compres- 
sion or actual perineural invasion by neo- 
plasms in this region. 

Pain. Pain, which has almost always been 
the first symptom of the disease, is said to 
have begun in the region of the scapula or 
“‘shoulder” in half of the cases. In the other 
half it began in the front of the upper chest, 
the axilla, the inside of the arm, the ulnar 
side of the forearm or in various combinations 
of these areas. One of the distinctive features 
of the pain, however, is that at the outset it 
is not likely to cover a large area, nor is it at 
first radiating, but it is more inclined to exist 
in a rather limited area. The original pain is 
both deep and superficial and variously de- 
scribed as boring, burning, stinging, gnaw- 
ing, deep-seated, knife-like, or shooting. More 
often it comes in paroxysms which may be 
induced by general physical exertion, motion 
of the shoulder or coughing; in others it is 
constant from the start. Some authors have 
stressed the point that it is worse at night 
but this can be said of almost any persistent 
pain. 

Pain in any of the sites mentioned is in- 
dicative of irritation of definite spinal nerves 
or their branches. Occasionally pain in the 
shoulder may result from pressure upon the 
phrenic nerve. In the scapular region it may 
be the result of one or more possible mecha- 
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Fig. 19. Diagram (adapted from Head) showing the 
relative segmental sensory areas of the neck, upper ex- 
tremities, and upper chest. 


nisms (Fig. 18). First there is the likelihood 
that this initial pain in many cases is from 
irritation of the parietal pleura. The visceral 
pleura is insensitive but the parietal pleura 
is richly supplied with fibers from the inter- 
costal nerves and stimuli arising in the parie- 
tal pleura produce surface pain which has a 
corresponding segmental distribution. This 
is a type of referred pain and is spoken of as a 
“pleurocutaneous reflex.” Thus apical tumors 
impinging on parictal pleura might be ex- 
pected to be accompanied by pain in cutane- 
ous areas, principally in the scapular region, 
first, second, third, and fourth thoracic. Other 
possibilities in the production of this pain are 
the direct irritation of one or more upper 
thoracic nerves as they emerge from their in- 
tervertebral foramina or, less plausible, the 
direct irritation of posterior cutaneous rami 
of these spinal nerves. 

The areas of distribution of the individual 
spinal nerves in the skin vary considerably 
and overlap each other; Figure 19 is a modifi- 
cation of one of the most frequently accepted 
diagrams of the distribution. The diagram 
indicates the spinal nerves involved when 


pain appears in areas other than the scapular, 
in the anterior upper chest (second, third, and 
fourth thoracic), the axilla (third and fourth 
thoracic), the inner aspect of the arm (second 
thoracic), the ulnar side of the forearm (first 
thoracic), etc. The various sensory areas of 
the axilla, arm, and forearm are actually sup- 
plied by distinct nerves, such as the medial 
brachial cutaneous and the medial ante- 
brachial cutaneous but it is the irritation of 
the various components of these peripheral 
nerves, usually in or near their intervertebral 
foramina, that produces the segmental pain. 

As the disease progresses, pain almost al- 
ways increases in its severity and frequency 
until it becomes an unbearable constant dis- 
tress requiring opiates for relief. A typical 
protective posture to avoid increasing the pain 
is a tilting of the head toward the shoulder and 
fixation of the extremity in close adduction 
and flexion against the chest. The pain also 
gradually increases in its extent. In the 
bronchogenic neoplasms particularly, one can 
frequently follow the advance of the growth 
by the appearance of pain in successive areas. 
For example, in Case 3, the pain began in the 
upper chest and scapular region (third thora- 
cic); it later involved in succession the inner 
aspect of the arm (second thoracic), and the 
ulnar side of the forearm and little finger 
(first thoracic). In some cases the disease in- 
volves all the nerves to the brachial plexus 
(fifth cervical to first thoracic) and may 
encroach upon nerves coming from the cer- 
vical plexus. If the latter occurs, the patient 
experiences pain in the side of the neck ex- 
tending up to the jaw or behind the ear and 
he may develop a protective attitude of the 
head like that of torticollis. 

Paresthesias and sensory changes. Sensory 
phenomena of some kind have occurred in 
over half of the patients studied. The pares- 
thesias have been largely in the extremity and 
include such subjective sensations as tingling, 
pins and needles, coldness, heaviness, dead 
feeling, etc. Hyperesthesia has been present 
in many so that light touch, the pressure of 
clothing, even a light breeze on the sensitive 
area has been extremely disagreeable. Fewer 
have had demonstrable impairment or loss of 
sensation but when present the ulnar side of 
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forearm and hand have been the usual sites. 
Palsy, atrophy, and reflexes. Weakness and 
atrophy of muscles of the extremity are im- 
portant signs in this syndrome. Rather early 
in the illness patients notice weakness which 
characteristically is manifest first in the hand 
grasp and in fine motions of the fingers but 
which later involves more and more of the 
extremity until complete paralysis may ensue, 
although this does not usually happen. It has 
been confusing to find marked weakness some- 
times long before atrophy has appeared and 
without reflex changes. In some, the pain 
associated with muscular activity has no 
doubt diminished the vigor of voluntary mo- 
tions. Atrophy is most prone to appear first 
in the small muscles of the hand; later it may 
be evident in the entire extremity. Since the 
lower nerves (eighth cervical and first thoracic) 
forming the brachial plexus are characteris- 
tically the first to be involved, the first signs 
of atrophy are seen in the hypothenar and 
interosseous muscles that these nerves inner- 
vate. Fibrillary twitching of the muscles of 
the extremity present, no doubt, at some stage 
in all cases has been infrequently mentioned. 
The state of the reflexes also has been referred 
to by comparatively few; impairment or ab- 
sence of wrist jerks has accompanied some of 
the cases, and diminished triceps and biceps 
as well, in a few of the more advanced ones. 
Manifestations of irritation and destruction 
of the sympathetic chain. Horner’s syndrome 
has been considered to be an early and essen- 
tial finding in the diagnosis of tumors in 
the thoracic apex. This syndrome is one of 
paralysis and results from destruction to 
the thoracocervical ganglionic chain at or 
above the first thoracic sympathetic ganglion. 
Horner’s syndrome strictly includes homo- 
lateral ptosis of the upper eyelid, myosis, 
enophthalmos, with anhydrosis, and flushing 
of the face. But it seems that too little atten- 
tion has been given to less spectacular sym- 
pathetic phenomena which doubtless often 
antedate the complete Horner’s syndrome. 
In many cases, particularly in early stages, 
irritative sympathetic phenomena must have 
been present as they were in 3 of my cases. 
Also, although a few observers besides myself 
have noted absence of sweating of the neck 


and face prior to the ocular signs, the real 
significance of this is not generally understood. 

Preganglionic fibers enter the sympathetic 
chain via white rami from each thoracic 
nerve; there are none from the cervical nerves. 
Postganglionic fibers pass via gray rami, not 
only back to the intercostal nerves, but also to 
all the nerves of the brachial plexus. Other 
fibers ascend in the cervical chain and are 
given off at higher levels. 

In the past it has been taught that pre- 
ganglionic fibers having vasomotor, sudo- 
motor, and pilomotor functions in the face, 
neck, and extremity, come from the first, 
second, third, and fourth thoracic segments of 
the cord; also (20) that the special fibers to 
the eye come from the first and second seg- 
ments. In man it has been my observation, 
and that of others (29), that when all the cen- 
tral connections of the upper thoracic chain 
have been cut, except the first thoracic pre- 
ganglionic fibers, there is homolateral loss of 
sweating in the upper chest, axilla, upper ex- 
tremity, neck and face, but no change in the 
eye and no flushing of the face. This means 
that before a complete Horner’s syndrome 
can develop it is necessary to destroy the 
sympathetic chain at or above the first 
thoracic ganglion. Thus, it is an easy matter 
to account for anhydrosis of the face without 
ocular changes in a number of cases with 
apical tumors. Since a majority of the tumors 
under consideration impinge first upon nerves 
below the first thoracic it is likely that sym- 
pathetic paralysis without ocular signs is 
present early in the disease. But unless such 
paralysis is deliberately looked for it may be 
missed. The simplest and surest test is the 
starch-iodine sweat test. 

While sympathetic paralysis is a rather 
common clinical phenomenon, sympathetic 
stimulation or irritation produced by in- 
flammation or a compressing tumor, is not; 
in fact, its occurrence is categorically denied 
by some. However, a number of reliable 
observers have noted a dilated pupil on the 
side of active apical tuberculosis and in one 
of the cases of apical tumor in this study 
(Tobias) ‘‘Horner’s syndrome had been pre- 
ceded by signs of sympathetic irritation.” 
From Cases 1, 3, and 5 I wish to point out 
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what I believe are manifestations of sym- 
pathetic irritation. (a) In Case 1 the patient 
was frequently found to have a well demar- 
cated area over the inside of the arm from 
axilla to a point just below the elbow where 
there was prominent goose flesh and beads of 
sweat; since these phenomena were so strik- 
ing and had a segmental distribution (second 
thoracic) there seems little doubt of their 
significance. (b) In Case 3 a somewhat 
comparable phenomenon appeared when the 
patient was under emotional stress. At such 
times he developed a well localized area of 
profuse sweating and blanching in the center 
of an area of anhydrosis. (c) In Case 5 there 
is the patient’s frank story that he had a 
period of excessive sweating of one side of the 
face, neck, and extremity. On admission he 
was found to have anhydrosis of these areas 
representing sympathetic paralysis coming 
after a period of sympathetic hyperactivity. 
It will be remembered that this same patient 
also had a dilated pupil on the side of the 
lesion and it is tempting to consider it as a 
further manifestation of direct stimulation of 
the sympathetics. But a more plausible ex- 
planation suggests itself; namely, that it is a 
ciliary reflex comparable to that produced by 
pinching the skin of the neck. However, this 
does not absolutely preclude the possibility of 
direct sympathetic stimulation and mydriasis. 

Phrenic and laryngeal nerve palsy. While it 
is necessary for the tumor to exert mediastinal 
pressure before these two nerves are injured, 
paralysis of the diaphragm or hoarseness 
has been mentioned in a few cases. 

Cord compression. A number of authors 
have stressed the fact that neoplasms of the 
thoracic apex tend to grow into the inter- 
vertebral foramina and compress the nerves 
as they emerge. But few have been impressed 
with the frequency with which the tumors 
extend on through the foramina and expand 
into the spinal canal to compress the cord, 
producing loss of sphincter control and loss 
of sensation and motion below that level. 
Extension of this sort occurred in Cases 2 and 
4 (Fig. 11). In an analysis of the reported 
cases, there was complete or partial compres- 
sion, by symptom or by autopsy finding, in 
about 20 per cent of the cases. The descrip- 


tive term ‘‘hour-glass’’ or “‘dumbbell” has 
been applied to tumors that have an intra- 
spinal and extraspinal enlargement connected 
by a narrow process which joins them through 
an intervertebral foramen or through an inter- 
laminar space. Heuer, in a study of “So- 
called Hour-glass Tumors of the Spine,” 
found 37 cases implicating the dorsal cord; 
neuromas, neurinomas, neurofibromas, fibro- 
sarcomas, ganglioneuromas, and chondromas, 
all had about equal incidence. None repro- 
duced the exact group of symptoms under 
consideration here but that is because none of 
the tumors in his series occurred high enough 
in the thorax. 

Intracranial metastases. Since the majority 
of neoplasms at the thoracic apex are broncho- 
genic, comparatively frequent intracranial 
metastasis might be expected. Miller and 
Jones state an incidence of 9.5 per cent in 808 
cases of bronchogenic carcinoma. However, 
in the 50 cases of this study only 3 were found 
to develop clinical manifestations of intra- 
cranial metastasis; none was found in the few 
cases in which a postmortem examination of 
the brain was carried out. 


DIAGNOSIS 


When the tumor is large and the signs are 
well advanced, recognition of the presence of 
a neoplasm at the thoracic apex should not 
be difficult. Complete Horner’s syndrome, 
anhydrosis of the upper extremity and upper 
chest, palsy, atrophy, and sensory changes of 
the extremity, the physical and roentgeno- 
graphic evidence of a mass at the apex and 
various other secondary manifestations, all 
produce a striking clinical picture. At least 
two-thirds of the cases have had palpable and 
sometimes tender masses in the supraclavicu- 
lar region; in occasional cases extension of the 
tumor has been palpable in the back, in the 
anterior chest wall, or in the anterior infra- 
clavicular space. Distended veins in the neck, 
extremity and chest wall, or edema of the 
extremity or supraclavicular space have been 
mentioned in 20 per cent of the cases. Dimi- 
nution of blood pressure and pulse in the ex- 
tremity is rarer. Clubbing of the fingers has 
been noticed rather infrequently considering 
the nature of most of the tumors. 
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Early diagnosis may be much more diffi- 
cult. The symptom of pain, usually having 
a segmental distribution, may be present for 
weeks or months before symptoms or signs 
develop sufficiently to allow a diagnosis. A 
careful neurological examination including 
tests for sympathetic nerves in these early 
stages is extremely important. Changes in 
percussion, fremitus, and auscultation have 
frequently been entirely absent at the apex 
until the last stages of the disease. 

Roentgen examination. The typical findings 
that one might expect would be the presence 
of a dense shadow at the pulmonary apex and 
destruction of adjacent ribs and vertebre. 
These features were originally pointed out by 
Pancoast as findings necessary to the diag- 
nosis, but experience has shown that often 
there has been an unnoticed or an insignifi- 
cant looking apical shadow present until quite 
late in the course of the disease. The most 
frequent mistake has been to make a diagno- 
sis of fibrosing apical tuberculosis from the 
appearance of the roentgen plates. Of course, 
in the later stages of all cases the tumor casts 
a more convincing shadow; but even then 
the appearance of the shadow cannot be relied 
upon to indicate the kind of tumor that is 
present. Destruction by erosion or invasion, 
of the upper ribs or portions of the lower 
cervical and upper thoracic vertebre, has 
been present in more than go per cent of the 
cases. In some of these cases, however, 
destruction of bone was not demonstrated 
till very late in the disease while in others it 
was seen only at autopsy. Perhaps the most 
characteristic finding in this respect has been 
destruction of the vertebral ends of one or 
more of the upper four ribs (second rib most 
often). Deviation of the trachea and esopha- 
gus, widening of the mediastinum, intrapul- 
monary metastases, and elevation of the dia- 
phragm are some of the other signs to be 
looked for on roentgenograms of the chest; 
incidentally, pleural fluid has not been a fea- 
ture of the cases of this series. 

Differential diagnosis. There is probably 
no way of reliably distinguishing between the 
various kinds of neoplasms that may occupy 
the thoracic apex except by biopsy and even 
then, as past experience has shown, the micro- 
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scopic examination may show an epithelial 
neoplasm, the origin of which is indeterminate 
without a necropsy examination. But in only 
rare instances will the differentiation of the 
kind of neoplasm be of any ultimate signifi- 
cance in the course of the disease. It is of 
much greater importance, particularly in the 
early stages, to differentiate other diseases 
which may be confused with neoplasm here. 

Tuberculosis in this region can reproduce, 
at least in part, many of the signs and symp- 
toms of a neoplasm. Even more confusing is 
the fact that both fibroid and active tuber- 
culosis have been found in conjunction with 
neoplasms of this series and the suggestion 
has been made (Fried, 10) that tuberculosis 
may be a predisposing factor not only in the 
origin but in the direction of extension of the 
tumor. | 

Inflammatory, degenerative, or neoplastic 
diseases of the lower cervical and upper dorsal 
cord may reproduce any or all of the neuro- 
logical manifestations of apical neoplasms; 
Pancoast’s very first case was explored by 
Frazier and Spiller for a cord tumor. 

Authors have mentioned many other diag- 
noses made in their cases particularly in the 
early stages of the disease. A few of those 
commonly mentioned are: cervical rib, bra- 
chial neuritis (traumatic or inflammatory), 
arthritis of the spine or shoulder, myositis 
and bursitis of the shoulder. 


PROGNOSIS 


Since the cases reported as having the 
clinical syndrome under discussion have so 
far all had malignant neoplasms at the 
thoracic apex, mortality is 1oo per cent. 
However, it is probable that occasionally a 
benign tumor (most likely neurogenic) will 
be cured by surgery and because of this a 
biopsy of the tumor is always desirable. The 
period of survival after the onset of pain in 
this series has been between 5 and 24 months, 
averaging about 14 months. 


TREATMENT 


Although the survival period has been 
comparatively short in this condition it is a 
very long time for a patient to suffer the bit- 
ter pain present in almost every instance. 





The early pain requires increasing doses of 
codein, but this is usually soon supplanted by 
increasing doses of morphine which in many 
cases has failed to provide complete relief. 

Roentgen or radium therapy has its place in 
the treatment of these neoplasms and it has 
been utilized in the majority of the cases. But 
few if any cases have shown regression of the 
tumor even with large doses and as for the 
effect on pain a very few have had partial 
and short-lived benefit. 

Paravertebral alcohol injections were tried 
without success by Marcil and Crawford. 
Surely it would be undesirable to inject alco- 
hol accidentally into tumor tissue and, more 
often than not, tumor impinges on nerves prox- 
imal to the site where alcohol can be injected. 

Operative results. Surgical experiences with 
these tumors, other than simple supraclavic- 
ular biopsy, may be profitably listed: 

1. Exposure of the tumor through a pos- 
terior paravertebral approach but without 
attempted removal — 6 times (Pancoast’s 3 
cases; Cases 1, 2, and 3 of author’s series). 

2. Exposure of the tumor through a poste- 
rior approach with attempted removal, at- 
tended by severe hemorrhage contributing to 
postoperative death (Jacox’s case, 17). 

3. Exposure of the tumor through a poste- 
rior approach and subtotal removal leaving 
mediastinal and cervical extensions. Death 
on third postoperative day (Stein’s case). 

4. Supraclavicular exploration with nega- 
tive findings (Case 1 of author’s series). 

5. Supraclavicular exposure with division 
of the clavicle. Partial removal of the tumor 
but abandoned because of patient’s pain “due 
to involvement of the spinal nerves within the 
intervertebral foramina’ (Browder and De- 
Veer’s case). 

6. Supraclavicular exploration. No visible 
tumor but lower brachial plexus found to be 
elevated and anterior scalene muscle cut. 
Temporary relief of pain (Browder and De- 
Veer’s case). 

7. Supraclavicular exposure of inoperable 
tumor. Section of edematous anterior scalene 
muscle. Partial relief (Browder and De Veer’s 
case). 

8. Chordotomy—3 cases: (a) High chordot- 
omy done late in course of the disease. No 
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mention of the results (Pancoast’s case). (b) 
Chordotomy at third cervical segment (Ja- 
cox’s case). Personal communication from Dr. 
Jacox states that patient had return of pain 
before death. (c) Chordotomy below the fifth 
cervical root gave “‘more comfort and con- 
siderably less pain”’ (Stein’s case). 

9. High chordotomy combined with section 
of posterior roots—2 cases: (a) Chordotomy 
at third cervical segment with section of third, 
fourth, and fifth cervical roots. No remark 
about result (Kelman and Schlezinger’s case). 
(b) Chordotomy at third cervical segment 
with section of fifth, sixth, and seventh cervi- 
cal roots. Extradural tumor tissue was noted 
at lower end of exposed dura. Patient had 
considerable pain during postoperative course 
and died within a month (Jacox’s case, 18). 

10. Section of multiple posterior roots—3 
cases: (a) Unilateral section of posterior roots 
of first, second, third, and fourth thoracics. 
Incomplete relief of pain (Case 1 of author’s 
series). (b) Unilateral section of posterior 
roots of fifth, sixth, seventh, and eighth cervi- 
cals and first, second, third, and fourth tho- 
racics. Also partial removal of intraspinal 
extension of tumor. OER relief of pain 
(Case 4 of author’s series). (c) Unilateral sec- 
tion of posterior roots of fifth, sixth, seventh, 
and eighth cervicals and first, second, and 
third thoracics. Death from pneumonia on 
third postoperative day (Case 5 of author’s 
series). 

Deductions concerning treatment. Since ma- 
lignant neoplasms of the thoracic apex are 
incurable, effort should be made to relieve the 
severe pain accompanying them. Morphine is 
often found to give incomplete relief even in 
large doses and drug addiction is an unde- 
sirable state. Roentgenotherapy has little to 
recommend it. Alcohol injections are im- 
practicable and sure to fail. The prognosis 
should be anticipated early in the patient’s 
illness and suitable surgical measures should 
be taken to assure him comfort. Any surgi- 
cal procedure other than chordotomy or mul- 
tiple root section is of no value. In choosing 
between chordotomy and multiple root section 
it must be remembered that chordotomy to 
be effective must be done above the fourth 
cervical segment. This is a procedure that 
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carries with it certain serious hazards, and it 
may not afford complete relief of pain. 

Multiple posterior root section is not a par- 
ticularly dangerous operation; if enough roots 
are cut complete relief of pain will result; at 
the same time that the cord is exposed any 
intraspinal extension of the tumor can be re- 
moved and wide laminectomy done to avoid 
cord compression. While a completely dener- 
vated upper extremity is largely useless, it is 
a small price to pay for being spared untold 
pain. I can see little or no advantage in com- 
bining chordotomy and root section. 

Finally, the plea for early recognition and 
decision in these cases is prompted by the fact 
that it is eminently unfair, not only to the 
patient but to the surgeon, to propose opera- 
tion only after the patient becomes emaciated 
and has developed morphine addiction. 


SUMMARY 


1. Five cases having different tumors at 
the apex of the chest are described. The 
symptoms and signs are more or less alike and 
conform to the clinical picture originally de- 
scribed by Pancoast. 

2. The literature dealing with ‘‘apical neo- 
plasms’ and “superior pulmonary sulcus tu- 
mors” has been reviewed. The anatomical, 
pathological, clinical, and therapeutic aspects 
of the entire group have been summarized and 
briefly evaluated. 

3. Special emphasis has been placed upon 
the neurological manifestations of tumors at 
the apex of the chest. 

4. A plea is made for early recognition of 
these tumors and for intelligent treatment. 


REFERENCES 


1. ANDRUS, W. D. Tumors of the chest derived from 
elements of the nervous system. J. Thoracic Surg., 
1937, 6: 381. 

2. Browper, J.,and De VEER, J. A. Varied pathological 
basis for symptomatology produced by tumors in 
region of pulmonary apex and upper mediastinum. 
Am. J. Cancer, 1935, 24: 507. 

3. CLarkE, B. E. Superior pulmonary sulcus tumor 
(Pancoast). Am. J. Path., 1934, 10: 693. 

4. Connotty, A. E. Superior pulmonary sulcus tumor. 
Brit. J. Radiol., 1935, 8: 781. 

5. Courcoux, A., and LereBouLLet, J. Syndrome 
phrenico pupillaire avec paralysis du plexus brachial 
dans un cas de cancer du poumon avec tuberculose 


associée. Arch. méd. chir. de l’appar. respir., 1931, 
6: 569. 


6. Davipsogn, I., and FELpMAN, L. So-called superior 


coon 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


23. 
24. 
25. 
26. 


27. 


28. 


29. 


30. 


31. 
32. 


pulmonary sulcus tumor. Arch. Path., 1937, 23: 
06 


906. 
. Evans, W. H. Discussion of Pancoast’s paper. 
. Foot, N. C. Peripheral neurogenic tumors. Am. J 


Clin. Path., 1936, 6:1. 


. Friep, B. M. Bronchiogenic cancer; treatment with 


roentgen rays. Am. J. Cancer, 1934, 20: 791. 


. Idem. Bronchiogenic cancer combined with tubercu- 


losis of lungs. Am. J. Cancer, 1935, 23: 247. 


- Idem. Sternoclavicular branchioma. Am. J. Cancer, 


1935, 25: 738. 

FRISSELL, L. F’., and Knox, L. C. Primary carcinoma 
of lung. Am. J. Cancer, 1937, 30: 219 

Frost, T. T., and Wotpaw, S. E. tetthoudte sym- 
pathoblastoma producing symptomatology of supe- 
rior pulmonary sulcus tumor (Pancoast). Am. J. 
Cancer, 1936, 26: 483. 

Graer, I., and Srernperc, I. Superior pulmonary 
sulcustumor, etc. Am. J. Roentgenol., 1936, 30: 293. 

HENDERSON, W. F. Roentgen study of apical chest 
tumors. Am. J. Surg., 1930, 8: 414. 

Hever, G. J. The so-called hour-glass tumors of the 
spine. Arch. Surg., 1929, 18: 935. 

Jacox, H. W. Superior pulmonary sulcus tumor, etc. 
J. Am. M. Ass., 1934, 103: 84. 

Jacox, H. W., and Baker, M. R. Primary apical lung 
cancer producing symptomatology of superior pul- 
monary tumor. Radiology, 1937, 29: 525. 

KeELMAN, H., and ScuHLezincer, N. S. Tumor of 
superior thoracic inlet (tumor of superior pulmonary 
sulcus). Arch. Path., 1937, 23: 383. 

Kuntz, A., and Furc ILO; C. L. Complete sympa- 
thetic denervation of the upper extremity. Ann. 
Surg., 1938, 107: 25. 

Lioyp, M.S. Early classification and early diagnosis 
of cancer of bronchus, etc. New England J. Med., 
1935, 213: IOl. 


. Marci, G. E., and Crawrorp, B. L. Primary carci- 


noma of lung in apex. Am. J. Cancer, 1936, 26: 137. 
McWuorrer, J. E. Malignant epithelial tumors of 
neck of unknown origin. Ann. Surg., 1929, 90: I. 
MILLER, J. A., and Jones, O. R. Primary carcinoma 

of lung. Am. Rev. Tuberc., 1930, 21: 1. 

Ouiver, R. L. Malignant epithelial tumors of neck 
of branchiogenic origin. Am. J. Cancer, 1935, 23: 16. 

Pancuoast, H. K. Importance of careful roentgen-ray 
investigation of apical chest tumors. J. Am. M. Ass., 
1924, 83: 1407. 

Idem. Superior pulmonary sulcus tumor; tumor char- 
acterized by pain, Horner’s syndrome, destruction 
of bone and atrophy of hand muscles. J. Am. M. 
Ass., 1932, 99: 1391. we 

Samson, P. C. Entdifferentiation in bronchogenic 
carcinoma. Am. J. Cancer, 1935, 23: 741. 

SmitHWwIcK, R. H. Modified dorsal sympathectomy 
for vascular spasm (Raynaud’s disease) of upper 
extremity. ‘Ann. Surg., 1936, 104: 330. 

STEIN, J. J. Clinical and pathological features of 
tumors occurring in region of = of lung. Texas 
State J. Med., 1937, 33: 293. 

STEINER, P. E., and F RANCIS, B. F. * Primary ane 
lung carcinoma. Am. J. Cancer, 1934, 22: 776 

Tosias, J. W. Sindrome &pico-costo-vertebral doloroso 
por tumor apexiano. Rev. méd. Lat.-Am., 1932 
17: 1522. 





THE INTERPRETATION OF LOWER SPINE INJURIES 


With Special Reference to Spondylolisthesis and Spondyloschisis 


GEORGE E. PFAHLER, M.D., Sc.D., and JACOB H. VASTINE, M.D., 
Philadelphia, Pennsylvania 


HE accurate interpretation and the 

proper evaluation of the findings in 

the lower spine following an injury are 

very difficult, even when one has had 
much experience. When the injury has been 
serious and one finds definite evidence of frac- 
ture, the problem of interpretation is relatively 
simple, and the associated clinical symptoms 
will be helpful in the evaluation of the damage 
done. The greatest difficulty, however, occurs 
in that group of cases in which there has been 
a relatively slight trauma, and in which some- 
one else is presumed to be responsible for the 
accident. The interpretation becomes espe- 
cially difficult when the history shows that 
after a relatively slight traumatism the patient 
goes about for a time in much the same manner 
as usual, then after days or weeks, especially 
after consultation with lawyers, he begins to 
complain of symptoms which seem to grow 
progressively worse. In such cases, the his- 
tory not uncommonly reveals that the patient 
was able to carry on his usual occupation, 
which may have been a laborious one, with no 
symptoms preceding the accident, but some 
time after the accident, he suffered much pain, 
much inconvenience, and was unable to re- 
sume his occupation. 

A thorough roentgen examination of the 
spine in such a case may reveal a very definite 
and positive displacement of a vertebra, with 
suggestive evidence of fracture which is indi- 
cated by a decrease in the depth of the anterior 
portion of the body of the vertebra and which 
may be interpreted as a compression fracture. 
It is true, however, that the patient may have 
the same symptoms and yet an ordinary 
anteroposterior film may show nothing ab- 
normal. (One should never depend upon an 
anteroposterior film alone in an examination 
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of the spine.) Under such circumstances, it is 
most difficult for the roentgenologist or the 
surgeon to interpret and place a proper evalua- 
tion upon the effects of the recent injury. 
From the roentgenologist’s standpoint the 
first essential is a set of good films, which have 
been taken to bring out especially the affected 
vertebra. The minimum number of films re- 
quired are: an anteroposterior view made on a 
Potter Bucky diaphragm, a direct lateral view, 
and an oblique anteroposterior view of each 
side of the spine, so arranged as to demon- 
strate the pedicles and the articular processes. 
These oblique films are best made at an ap- 
proximate angle of 45 degrees, with the rota- 
tion first toward the right and then toward the 
left, as emphasized by Hubeny, Ghormley and 
Kirklin, and Morton. After these preliminary 
films it may help to concentrate the field of ob- 
servation directly over the affected vertebra. 
Interpretation of these films demands the 
greatest amount of detailed study. Each line 
in the roentgenogram produced in the verte- 
bra above and below should be compared with 
those found at the site of injury. In the 
anteroposterior view, the outlines of the artic- 
ular processes and the joint space between 
them should be carefully traced out. The oval 
shadow of the pedicle shown in the antero- 
posterior view should be compared and stud- 
ied in detail, as has been particularly empha- 
sized by Steiner. Schinz has published a fine 
illustration, No. 1056, page 639, in his excel- 
lent book! which shows a fracture extending 
directly through this process, thus making a 
break in the oval outline. Following injuries a 
careful study of the bone structure and the 
intervertebral discs is imperative for we be- 
lieve that the intervertebral disc rarely will 
show pathological changes roentgenograph- 


1Schinz-Baerrsch-Fried]. Lehrbuch der Roentgendiagnostik. 3. 
Auflage, 1. Band, p. 639. Leipzig: George Thiem, 1932. 
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ically immediately after an injury. Therefore, 
we believe that the presence of such changes 
indicates that some pathological process 
had previously been present. Steiner says, 
“Tsolated fractures of the arch are quite rare.” 
He has, however, published illustrations of 
such fractures. The differentiation of a frac- 
ture from a developmental neural arch defect 
will depend chiefly upon a careful study of the 
line of separation. A fresh fracture is apt to 
show a jagged, sharp line, and an old fracture 
should show either callus or absorption of the 
edges and the elimination of sharp lines, or it 
should show a sclerosis incident to repair. In 
a neural arch defect, however, these changes 
are absent and would involve difficulty in 
interpretation only provided the first exami- 
nation was made a long time after the injury. 

The most difficult cases of lower spinal in- 
juries to interpret are those in which roent- 
genographic examination shows some com- 
pression or decrease in the depth anteriorly of 
one of the vertebre. If this is associated with 
a spondylolisthesis and if there are also found 
bone changes which are more marked than 
could be expected to occur within the time 
between the injury and the x-ray examination, 
the difficulties involved are extraordinary. 
Mitchell says, “Trauma in some form is 
always the actual exciting cause in spondy- 
lolisthesis, but in a few cases only is the condi- 
tion entirely traumatic in origin. The pre- 
disposing causes of the condition are: 

‘“t. Unilateral or bilateral defects in the 
neural arch of the last lumbar vertebra, espe- 
cially between the superior and inferior artic- 
ular processes (spondyloschisis interarticularis 
congenita arcus vertebralis-Neugebauer). 

‘2. Fracture of the superior sacral or lowest 
lumbar articular processes. 

‘3. Absence or asymmetry of the lumbosa- 
cral articular processes. 

‘4. Increased obliquity either of the sacrum 
as a whole or of its superior articular facets. 

“5. Pressure deformity of the last lumbar 
vertebra as a result of prolonged strain. 

“6. Pathological processes affecting bones, 
joints, or ligaments at the lumbosacral junc- 
tion. Most modern writers, however, do not 
classify lumbosacral pathological dislocations 
as cases of spondylolisthesis.”’ 
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Fig. 1. Roentgenogram of a fourth lumbar vertebra, of 
a 5% months fetus, furnished to us by the courtesy of Dr. 
Mollie Geiss. The illustration has been enlarged to five 
times the anteroposterior diameter of the vertebra. The 
actual vertebra measured a half inch. This illustration has 
been enlarged to 2% inches. This shows: 1, a center of 
ossification for the body, and on the right side; 2, a center 
located in the region of the superior articular process; 3, a 
center which seems to form the posterior portion of the 
neural arch. It will be noted that, on the right side, there 
is cartilaginous union between these two points. On the 
left side, there appears to be a center of ossification compris- 
ing the entire arch. The right and left segments of the arch 
have not united to form the spinous process. 4, Isthmus— 
interarticular process—the usual site of non-union. 


The traumatism to which Mitchell refers we 
believe may be a long continued, repeated, 
slight trauma or strain, occurring in the course 
of an ordinary heavy occupation. If this were 
not true, one could not find the bone structure 
changes that are present in the roentgenogram 
and which may be found almost immediately 
after the accident. 

Spondyloschisis. All authors agree that 
interarticular neural arch defects (spondy- 
loschisis) of one of the vertebrz are by far one 
of the most important predisposing factors. 
These defects may be unilateral or more often 
bilateral, and are probably developmental in 
origin. The neural arch develops usually and 
normally from one center of ossification on 
each side, but more than one center may be 
present. If these separate centers do not unite 
to form a bony arch a defect develops and as a 
consequence, the vertebra lacks the support 











Fig. 2. Case 1. Courtesy of Dr. Joseph R. Post. Lateral 
view. Tracing and roentgenogram of the second, third, 
fourth, and fifth lumbar vertebra. The spinal column in- 
cluding the fourth lumbar vertebra has slipped forward in 
relation to the fifth, approximately 1 centimeter. The acci- 
dent occurred on May 8, 1935. The first roentgenogram 
was made on July 11, 1935. This roentgenogram was made 
January 15, 1937. There was no appreciable difference in 
the roentgenogram made July 11, 1935, and the one on 
January 15, 1937. Notice that the anterior surface of the 
body of the fifth lumbar vertebra has been rounded off such 
as would occur from years of usage. The arrow points to 
the defect in the interarticular process. 


that is given by the articular process, which 
then permits the body to slip forward. It is 
said that such defects may occur anywhere in 
the spinal column, but the great majority 
occur in the third, fourth, and fifth lumbar 
vertebrz. 

Willis studied 748 spinal columns and found 
this condition in 57 (7.3 per cent) as follows: 
Unilateral in 15; bilateral in 42; 54 males; 3 
females. The first lumbar was involved in 1, 
the third lumbar was involved in 1, the fourth 
lumbar was involved in 5, the fifth lumbar was 
involved in 45, and the sixth lumbar was in- 
volved in 5. 

Turner and Tchirkin studied 748 spines. A 
separation of the neural arch was found in 31, 
or 4.28 per cent. In 23, it was bilateral. With 
two exceptions, the anomaly was found in the 
last presacral segment. They found more 
anomalies in those specimens which contained 
25 presacral segments (instead of the usual 
24). They also found that in those cases 
which had 25 presacral vertebra, the lumbo- 
sacral disc is characteristically thinner than 
the average or than the other discs in the same 
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patients. Of the 31 cases studied by these 
authors, 30 were males and 1 was a female. 
The incidence did not increase with age, a fact 
which indicates that the condition is definitely 
congenital. George and Leonard have found 
this condition in children as young as 7 years 
of age, and they have published the illustra- 
tion of a patient with a spondylolisthesis of 
the fourth lumbar vertebra. Shore found 
these defects in 6 per cent of Bantu native 
skeletons; Stewart in 27.4 per cent of Eskimo 
skeletons; and Mitchell found them in 3 per 
cent of European skeletons. All authors agree 
that the fifth lumbar vertebra is the most 
commonly affected. 

Spondylolisthesis. Owing to the tilt of the 
superior surface of the first sacral vertebra, 
the last lumbar vertebra is constantly tending 
to slide downward and forward when the 
trunk is erect. This is resisted by the lumbo- 
sacral ligaments, muscles, and intervertebral 
disc and especially by the arrangement of the 
lumbosacral processes. This anti-luxation ac- 
tion of the articular process is entirely de- 
stroyed when the interarticular neural arch is 
separated, in which case the lumbosacral sta- 
bility is completely dependent upon the liga- 
ments of the junction and the muscles which 
surround it. This support is of course also 
destroyed, when there is a fracture of the 
articular processes or a fracture of the pedicle 
or interarticular parts of the last lumbar 
neural arch. These fractures are rare, how- 
ever, and even in the presence of such frac- 
tures, spondylolisthesis may not take place. 
Brailsford reports a case which illustrates this 
point; a patient who had sustained a bilateral 
fracture of the pedicle of the fifth lumbar 
vertebra showed no anterior displacement of 
the vertebral body 8 years after injury. 
Meyerding found in a large series of cases that 
separation of the neural arch of the fifth lum- 
bar is visible in 70 per cent of roentgenograms 
showing definite spondylolisthesis, while spina 
bifida occulta of the first sacral vertebra is 
present in about 35 per cent. Willis found 
incomplete neural arch in 10 per cent of 100 
cases of low-back pain. This is eight times the 
incidence found in laboratory specimens. 
Meyerding says, “No doubt trauma is an 
etiological factor in spondylolisthesis, but obes- 
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Fig. 3. Case 1. Oblique view. Diagram and roentgeno- 
gram showing more clearly the defect in the interarticular 
process of the fourth lumbar vertebra. 


ity, pregnancy, and occupational strain may 
gradually bring on the condition. The patient 
may not associate the injury with the com- 
plaint because it was sustained months or even 
years previous to the onset of symptoms. 
Sudden, severe injury may instantly disable 
the patient because of pain following sublux- 
ation.’ He further states, ‘‘A congenital defect 
could exist a lifetime without a patient’s 
knowledge; even subluxation to a considerable 
degree could exist without symptoms. The 
chief complaint of patients with spondylolis- 
thesis is backache, often accompanied by re- 
ferred pain to the sacro-iliac joints, the hips, 
thighs, legs, and even the feet (85 per cent). 
The average duration of symptoms in the 
series of 207 cases was 8.76 years, yet in only a 
small percentage had the diagnosis been made. 

“Clinical diagnosis was usually made by 
inspection and palpation of the back. One 
recognizes a depression above the sacrum with 
the sway back, muscle spasm, and prominent 
sacrum, a shortened torso and abdominal 
crease.’’ Meyerding found arthritis compli- 
cating the condition in 20 per cent of the cases. 

Neugebauer found that this imperfect ossi- 
fication existed in 5 per cent of the specimens 
and, in the majority of those, the fifth lumbar 
vertebra was involved. He formulated the 
theory that spondylolisthesis is a static or 
traumatic deformity of the spine, favored by 
non-ossification of the lamina of the fifth lum- 
bar vertebra. He states further: ‘‘We recog- 





Fig. 4. Case 1. Anteroposterior view. Diagram and 
roentgenogram showing a bilateral defect of the inter- 
articular processes, indicated by the arrows. Notice the 
mushroom-like and inverted saucer-like projections later- 
ally on the under surface of the fourth, and the rounded 
upper surface of the fifth, lumbar vertebra. It seems that 
such a condition could develop only after years of activity 
in this joint. We believe that it could not have occurred in 
a few weeks or even a few months. 


nize nowadays three causes of the slipping: 
(1) intra-articular spondyloschisis, unilateral 
or bilateral of the vertebral arch, the result of 
imperfect ossification or of fracture; (2) pri- 
mary arthritis of the lumbosacral articula- 
tions (Strasser); (3) static (or pressure) de- 
formity of the normal vertebra by a prolonged 
physiological strain (Lane).” 

In a comparatively short time, three un- 
usual cases of spondylolisthesis due to separa- 
tion of the neural arch came to our attention. 
One affected the third lumbar, and the 2 
others affected the fourth lumbar vertebra. 
All 3 cases involved injuries. 


CasE 1. Patient was a male, aged 35 years, a well 
built, heavy man. While driving his own automobile, 
and sitting in the front seat, he stopped suddenly in 
front of a yellow light and the car coming from behind 
struck the rear of his machine. It should be remem- 
bered that he was sitting on a cushioned seat, that he 
got out of his car, and discussed the accident with 
the driver of the other car, and then got back into 
his car and drove home. Several days later, he con- 
sulted a physician, and later consulted a lawyer, be- 
cause of pains in his back. On July 11, 1935, he was 
examined in one of the neighboring hospitals and on 
January 5, 1937, Dr. Joseph R. Post was called upon 
to make a roentgen study of the spine. A review of 
these films and the films made at the hospital, by 
Dr. Post and by us shows very clearly a spondylo- 
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Fig. 5. Case 2. Lateral view. Diagram and roentgeno- 
gram showing the first, second, third, fourth, and fifth 
lumbar vertebra, with the spinal column including the 
third lumbar vertebra slipped forward, approximately 1 
centimeter in relation to the fourth. The arrow points to 
the defect in the interarticular process. Note especially 
that this defect involves the third lumbar, and not the fifth as ts 
usual, 


listhesis with the fourth lumbar slipped forward in 
relation to the fifth, approximately 1 centimeter; 
both the lateral, oblique, and the anteroposterior 
views show a bilateral separation at the interarticular 
process. In addition to this, the upper border of the 
fifth lumbar vertebra is rounded off as if it had been 
worn to this condition gradually during many years, 
and furthermore the anteroposterior view shows the 
under surface of the fourth lumbar vertebra flat- 
tened, and the lower edges project at least half a 
centimeter laterally beyond the upper border of the 
fifth. There can be no reasonable doubt in this case 
that the arch of the fourth lumbar vertebra had been 





Fig. 7. Case 2. Left oblique view. Diagram and roent- 
genogram showing the defect of the interarticular process, 
also on the left side. 





Fig. 6. Case 2. Right oblique view. Diagram and 
roentgenogram showing a spondylolisthesis of the third 
lumbar vertebra. The arrow points to the interarticular 
defect. 


incompletely formed and spondylolisthesis had 
been present long before this accident; it is surely 
impossible for the changes observed on the adja- 
cent surfaces of the fourth and fifth lumbar ver- 
tebre to have taken place in 6 weeks’ time. In 
court, however, it was shown that this patient 
did heavy work preceding the accident and had 
been unable to work following the accident. 
Therefore, the jury awarded this patient $15,000 
damages. The jury believed that this slight accident 
was the sole cause of his difficulty. 


An experience of this kind emphasizes the 
importance of accurate interpretation in lum- 
bar spine injuries. We can only give our 
testimony; the jury must be the judge of the 
damages done. In all fairness as radiologists, 
however, we must keep in mind these spinal 
developmental defects and not attach too 
much importance to a slight injury. Un- 
fortunately, we do not have the record of this 
patient since the trial, but it seems incon- 
ceivable that very serious damage could be 
done to the spine of a person riding on a cush- 
ioned front seat of a car, which was bumped 
in the rear by the oncoming car. The intensity 
of the impact of these two cars can be judged 
by the amount of damage to the cars: the cost 
of the repair of the two cars was $33.00. It is 
well known that charges for repairs on auto- 
mobiles under such conditions are not mini- 
mized. 

CasE 2. Mrs. H. M., aged 57 years, was examined 
at the Women’s Medical College Hospital on Octo- 
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Fig. 8. Case 3. Lateral view. Diagram and roentgeno- 
«ram showing a spondylolisthesis of the fourth lumbar 
verteb,1. The arrow points to a defect in the interarticular 
process. This patient had no complaint referring to the back. 
Notice the saucer-like under surface of the fourth lumbar 
vertebra, and the rounded anterior edge of the fifth, indi- 
cating a very old condition. 


ber 14, 1935. She gave no history of trauma to the 
back, but stated that she had had a weak back with 
occasional pain in the lower lumbar region since she 
was a girl. X-ray examination revealed an anterior 
displacement of the third lumbar vertebra on the 
fourth. Oblique views revealed the presence of a 
defect of the isthmus (interarticular portion of the 
neural arch). This was regarded as a spondylolis- 
thesis. Re-examination at intervals since have not 
shown any change. Spondylolisthesis of the fifth 
lumbar vertebra occurs approximately 45 times as 
frequently as in the third. This patient has at no 
time had to interrupt her occupation on account of 
the spine. 

CasE 3. Mr. E.S., white, male, aged 69 years, was 
referred to Women’s College Hospital under the 
surgical service of Dr. J. S. Rodman, on April 26, 
1937, following an automobile accident the same day. 
X-ray examination at the time of admission revealed 
the presence of fractures of the right pubic bone. 
Patient gave a history of no previous injury to the 
back which had been sufficiently severe to make a 
permanent mental impression. Nevertheless at the 
time of examination, he was found to have an an- 
terior displacement of the fourth lumbar on the fifth 
lumbar vertebra. There was sufficient calcification to 
warrant the conclusion that this was an old condi- 
tion, and not the result of his recent accident. There 
was much calcification and deformity of the bodies 
of the fourth and fifth lumbar vertebre. Bilateral 
defects were found at the time of the x-ray examina- 
tion, involving the isthmus (interarticular space) 
producing an incomplete neural arch. This was felt 
to be an incidental finding not related to the injury 
for which he was admitted. Patient had no symp- 
toms over the back. Patient has had an uneventful 
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Fig. 9. Case 3. Photograph showing the characteristic 
depression above the sacrum, which is usually. associated 
with neighboring muscle spasm. Note also the prominence 
of the sacrum and the fifth lumbar vertebra. 


recovery from the fracture of the pelvis, and has had 
no symptoms referable to the spinal deformity. 
CasE 4. Mrs. M. G. B., aged 77 years. Was re- 
ferred by Dr. Baldwin L. Keyes on January 14, 1938. 
In September, 1937, while stepping from a chair, she 
caught her heel in the hem of her dress and fell. 
Since then, she has had pain in the lumbosacral 
region. X-ray examination made a few days later 
by Dr. Joseph Roberts showed a very marked osteo- 
arthritis involving all the joints of the spine, but 
particularly also a spondylolisthesis of the fourth 
lumbar vertebra. The fourth lumbar vertebra has 
slipped forward in relation to the fifth, approximately 
o.5 centimeter. There was no evidence of fracture 
found by a careful study on this occasion by Dr. 
Roberts, nor in the subsequent examination by him, 
nor in the examination made by me on January 14, 
1938. The films do show a marked osteo-arthritis 
with particular destruction of the cartilage space be- 
tween the articular processes of the fourth and fifth 
lumbar vertebre. We think it is possible that this 
absorption of the cartilage between the articular 
processes is probably the important factor in this 
particular case of spondylolisthesis. The neural 
arch is not fractured nor is it incomplete. This 
patient had other senile changes, for example: the 
abdominal aorta is markedly calcified. There is also 
a slight total lateral scoliosis which we think is due 
to the irregular absorption of the cartilage in the 
joint spaces. There was also found a few days after 
the fall, a partial compression of the seventh dorsal 
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Fig. 10. Case 4. A, Lateral view. B, Oblique view. A spondylolisthesis of the 
fourth lumbar vertebra, found after an injury but probably due to an osteo-arthritis 
caused by degenerations associated with age and osteo-arthritis. Note the calcification 
in the aorta in A and B. Note the condensation in the upper and lower adjacent 
surfaces of the third, fourth, and fifth lumbar vertebre. In B, the oblique view, 
note the bridging process across the anterior surface of the intervertebral discs, and 
note the contraction between the articular processes. 


and of the first lumbar vertebra, with bone changes 
consisting of sclerosis and mushroom-like projection 
forward from the upper anterior surface, which could 
not possibly have been formed in a few days time. 
These bone changes must have taken place during 
months or years preceding the injury and must have 
been present at the time even of this slight injury. 


The first of these 3 patients was involved in 
a relatively mild accident which would ordi- 
narily be unnoticed by a driver. The fact that 
the patient could get out, walk about the car 
and discuss the damages with the other driver 
and waited several days to consult a physician, 
and the fact that the damages to the two cars 
combined amounted to $33.00, would seem to 
indicate that the accident was not a very 
severe one. Especially is this to be considered, 
because of the fact that the patient was riding 
in a cushioned seat. In spite of this, the jury 
was sufficiently impressed by the mere pres- 
ence of this spondylolisthesis which was called 
a fracture to lead the jurors to render a verdict 
of $15,000. The second case gave no history 
of any injury and suffered only occasionally 
from pains in the back. She at no time had to 


discontinue her work, nor had any other seri- 
ous complaint. This shows that this condition 
can be present over a long period of time with- 
out being recognized, yet if such patient were 
to receive an injury to the back, there would 
be great danger of assigning all symptoms and 
damages to the recent accident. The third 
case had an accident to the pelvis, and had 
definite evidence of fractures of the pelvis, yet 
the patient did not complain of any symptoms 
in the back previously, nor at the time of the 
examination. The spondylolisthesis was an 
incidental finding. Bone changes in both the 
fourth and fifth lumbar vertebrz as well as the 
spondylolisthesis were present immediately 
after the accident. These bone changes could 
not have taken place immediately after the 
accident. 


SUMMARY AND CONCLUSIONS 


We have reviewed some of the literature 
bearing upon the general subject of spondy- 
lolisthesis and spondyloschisis in relation to 
injuries involving the lumbar spine. Authori- 
ties in general recognize that a defect of the in- 
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‘erarticular process is the most common condi- 
tion associated with spondylolisthesis. Spondy- 
lolisthesis is usually secondary to traumatism, 
but may follow repeated slight trauma instead 
of a single severe injury. Great care is neces- 
sary in evaluating the effects of any slight or 
recent injury in relation to such defects. In 
any serious injury to the lumbar spine or 
lumbosacral region, and especially if asso- 
ciated with marked symptoms in any slight 
injury, the spine should be examined by the 
roentgenologist at least by means of antero- 
posterior, lateral, and two oblique views of the 
spine. 
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AN EXACT METHOD OF DETERMINING OVULATION 
AND PREGNANCY 


J. SAMUELS, M.D., Amsterdam, Holland 


N treating one of my patients for primary 
amenorrhea, I used the organo-short 
wave method and so far have succeeded 
in causing a menstrual flow which has 

appeared up to the present time 10 times, with 
a cycle of 28 days. During this series of treat- 
ments I have made the following observations: 

The day before the second menstruation 
occurred I found when making an endocrine 
electrodiagram, that the system was per- 
fectly balanced, but that all the figures oscil- 
lated in a remarkable manner around 180. 
At first I could find no explanation for this. 
Eight days after the menstrual period the 
endocrine system was also balanced but at this 
time the figures had moved to the level of 150. 
Therefore, I endeavored to discover, in the 
normal woman, the relationship existing be- 
tween the reduction figures taken daily of the 
oxyhemoglobin test before and after men- 
struation. 

It appeared that, during the menstrual 
cycle, these figures showed typical oscilla- 


From the Institute for Short-Wave Therapy. Ainsterdam, 








Cc. 


Fig. 1. Spectrum views. a, Oxyhemoglobin; b, reduc- 
tion; c, methemoglobin. 


tions; thus, in a simple manner and with ac 
curacy, the increasing and the decreasing oi 
the basal metabolism can be used as an index 
of the hormone-levels before, during, and 
after menstruation and during ovulation. Th 
graph which I made with these figures | 
called a “cyclogram.” The cyclogram will be 
described in detail, also its bearing on the 
question of conception and abstinence, and 
especially as regards the determination of 
pregnancy. The cyclogram shows by the re- 
duction figures how exactly the position of the 
hormone level is indicated; that is, the content 
of the blood in activators and regulators of 
the basal metabolism. 

The basis of the method is as follows: 

One of the interdigital webs, preferably that 
between the thumb and index finger, is 
clamped off by means of the fenestrated 
pelotte of the cycloscope; in this way a tem- 
porary interruption of the circulation is in- 
duced in an area measuring about 6 milli- 
meters. Spectroscopic examination of this 
section of the tissues in good illumination 
shows in the yellow and green portions of the 
spectrum two sharply defined dark absorption 
bands—those of oxyhemoglobin (HbO2)— 
between which is found a sharply defined light 
yellow band (Fig. 1a). After a short time the 
dark bands become indefinite, fade away, and 
finally. completely disappear (Fig. rb). In the 
place of these bands, separated by an interval 
of yellow, there appears a broad, gray, homo- 
geneous band. Af this point reduction of the 
oxyhemoglobin has been completed. The 
tissue which is being examined has combined 
with the oxygen of the oxyhemoglobin (tissue 
respiration). If conclusions of importance are 
in question, it is advisable to estimate the 
reduction time in two or three successive ob- 
servations and to take the average. The 
slight variations are due to lack of complete 
accuracy in the examining eye. With some 
little practice and experience this factor can 
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§ Menstruation Ovulation 


A. Menstruation | 

B: 1st.Preovular highest position 
C. 1ist.Ovulation decline 
D. 2nd.Preovular highest position 
E.2nd. Ovulation decline 

F. Premenstrual highest position 


Note the difference between the first and 
the second month. 


Fig. 2. Normal cyclogram. 


be eliminated, and the exact time estimated to 
a second. It is also advisable for the beginner 
to conduct the examination in a darkened 
room or in artificial light, by which means a 
sharper and more definite view of the process 
in question is obtained. 

After 5 to 7 seconds, two new bands will be 
seen, lying somewhat more closely one to an- 
other, i.e., separated by a narrower yellow 
green space. (The whole picture is less dis- 
tinct, and in addition lies somewhat more to 
the left of the spectrum than the oxyhemo- 
globin bands.) These are the absorption bands 
of methemoglobin (HbO) (Fig. 1c). The be- 
ginner will find it simpler in the estimation of 
the reduction time of oxyhemoglobin, to await 
the appearance of the methemoglobin bands, 
and then deduct about 5 seconds from the time 
established as necessary for this. If the con- 
ditions are further observed it will be seen 
that the methemoglobin bands again disap- 
pear with a rapidity which varies in different 
persons (10 to 40 seconds). The same sequence 
of events is now repeated several times, and 
at a quicker rate (tissue respiration). It is 
conceivable that the measurement of the time 
taken by this coming and going of the methe- 
moglobin bands might prove to be of im- 
portance in the differential diagnosis between 
various diseases. 

When, after the reduction time has been 
measured, the constriction is released—so 
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— Curve of patient A,anullipara, 23 years old. 
-— Curve of patient B, a multipara ,27 years old. 


lower of patient A 
upper of patient B 
lower of patient A 

{ upper of patient B 


Note similarity end dissimilarity of both cyclo- 
grams, also in the case of the same woman during 
the /st and 2d. month. 

Compare these cyclograms also witha cyclogram 
of twerty-eight days (figure 2). 


Menstruation { 


Ovulation 


Fig. 3. Cyclogram of 2 women with cycle of 31 days 
each. 


that the circulation is once more restored and 
there is a new supply of blood containing 
oxyhemoglobin—there is a sudden reappear- 
ance of the oxyhemoglobin bands with the 
broad yellow band in between. It is advisable 
when a number of successive counts are made 
not to clamp the same place each time. A 
sketch of the two hands should be made and 
the sites at which the clamp has been applied 
marked with small crosses. 

Vierort (1876) and Henocque, and later 
Hoppe-Seyler, Guillaume, Erich Meyer, and 
Reinhold (1926), Lucas, Zondek, Ucko, and 
Koch were the first to try to investigate in 
animals and in men the reduction time of 
oxyhemoglobin for the differential diagnosis 
in various diseases. The influence of poisons, 
especially of anesthetics and narcotics on the 
basal metabolism rate and the blood of animal 
organism was also determined by this method 
(E. Meyer and Reinhold). Subsequently 
Dausset in 1936 recommended this method of 
analyzing the endocrine system. The im- 
portance of this method is greatly increased 
when it is used to determine the cycle curve, 
the ovulation time, and pregnancy. 

With a simple instrument, the cycloscope 
(Fig. 8), the reduction time is determined. In 
the case of healthy, normal people, with a 
balanced endocrine system, this is about 150 
seconds. With men and women in the climac- 
teric, the reduction figures, taken daily, are 
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Cyclogram before fecundation. 
Scheduled curve of the past month 
Cyclogram after fecundation 


The menstruation which failed 
to take place, shown as per 
schedule. 


Ten days later Friedmann’s 
reaction was positive. 


Fig. 4. Cyclogram before and after fecundation of a woman with 


a cycle of 31 days. 


constantly around about 145 seconds. In the 
sexually mature woman these figures are apt 
to oscillate. 

If the reduction figure of a woman aged 30 
is ascertained every day for a month, that is 
in a woman in the prime of sexual life, with a 
cycle duration of 28 days (Fig. 2), such a 
cyclogram shows 3 declines of which 1, the 
decline of menstruation (Fig. 2, A) is the 
most pronounced. The 2 other declines (Fig. 
2, C and £) are shorter in duration and deviate 
slightly. In abdominal operations after the 
decline of ovulation had been observed with 
the cycloscope, a recently burst graafian 
follicle was always seen. 

Further it has been learned that in a series 
of 20 sexually mature women, between the 
ages of 25 and 40, who were examined, all 
ovulated twice a month (Figs. 2, 3, 4). Most 
nullipare, of which the youngest examined by 
me was 16 and the oldest 23 years old, ovu- 
lated three times (Fig. 7). The pre-ovular in- 
crease of the hormone level is a complicated 
process which is associated with the increasing 
production of folliculin, gonadotropic, and 
other hormones, as a preparation for ovula- 
tion. In the cyclogram the decline of ovula- 
tion is the manifestation of a similar compli- 
cated process, which consists in an abrupt 
analysis of the graafian follicle, the temporary 
interruption of the folliculin and anterior 


pituitary hormone formation, and the produc- 
tion of the luteinization hormone. When per- 
forming abdominal operations on 2 patients, 
I had the opportunity of ascertaining that on 
one occasion the left, and on the other the 
right, ovary was ovulating. One of the pa- 
tients, a woman 29 years old, was operated 
upon for retroflexion of the uterus, the other, 
a girl of 17 years, for chronic appendicitis. In 
both cases the operation was performed after 
the determination of the second ovulation. 

In a patient with retroflexion of the uterus, 
who appeared to ovulate twice a month, a 
freshly burst graafian follicle was found in the 
left ovary, and in the right a fresh corpus 
luteum. In the case of a patient operated upon 
for appendicitis, who had three ovulations per 
cycle (Fig. 7), a freshly burst graafian follicle 
was found in the right ovary, and in the left a 
fresh corpus luteum and a follicle in the course 
of development. Thus the proof was furnished 
that the declines shown in the cyclogram— 
which are mostly visible on the ninth, tenth, 
eleventh, or twelfth day and on the seven- 
teenth or eighteenth days of the cycle—de- 
pend on two and three ovulations respec- 
tively during one cycle. This study further 
proves that ova develop and ripen according to 
certain laws and that graafian follicles burst in- 
dependently, although between ovulation and 
menstruation, a certain relation of time exists. 
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Ovulation. 

A Scheduled ovulation time, if patient 
had not been fecundated. 

A. Beginning of the. bleedings. 

B. Foetus cast out, chorion flakes shown 
microscopically. 

IS Ordinary menstruation (5 days) 
D. Premature pseudo-menstruation 
(8 days) is actually an abortion. 

E. Decline of cycle simultaneous 
with the actual menstruation. 


Fig. 5. Cyclogram of young pregnancy and abortion—cycle 31 days. 


So far it has not been possible to ascertain 
accurately by any method when a woman 
ovulates. Halban and Koehler have stated 
that a woman ovulates between the eighth and 
eighteenth day before the menstruation; Shaw 
named the thirteenth to the seventeenth day, 
Schroeder the fourteenth to the sixteenth day; 
Ogino the thirteenth to the seventeenth day; 
and Knaus states the fifteenth day before the 
menstruation. There has always been men- 
tion of one ovum only. By the method of 
examination described, it has been proved 
that a woman releases at least two ova during 
one cycle. This is quite obvious, since a 
woman has two ovaries. Also the occurrence 
of two-ova twins, superfetation, and super- 
fecundation prove that during a cycle more 
than one ovum is released. Yet, until now 
the theory has been maintained that there is 
only one ovum per cycle. The use of the cyclo- 
scope has reduced to an exact science the ac- 
curate determination of the day on which a 
woman ovulates. 

In Figure 2 the following phases are shown 
in the cyclogram: The decline of menstrua- 
tion, A; the first pre-ovular highest position, 
B; the first ovulation decline, C; the second 
pre-ovular highest position D; the second 
ovulation decline, Z, and the premenstrual 
highest position, F. The highest and the 





lowest figures and also the duration of the 
phases vary in different women, and also in 
the same woman during succeeding months. 
In women with a cycle of 26 to 28 days and 
those with a cycle of 30 to 31 days, there is a 
difference in the time and the course of the 
menstruation decline (compare the similarities 
and dissimilarities in Figures 2 and 3). With 
young women—and sometimes also with older 
women—we often find all the figures raised. 
It happens, especially in the case of young 
girls who ovulate three times (Fig. 7) that the 
decline and rise of the ovulation take place 
in one day only and that, in between, there 
is hardly any intermission. Only in quite ex- 
ceptional cases is the time of ovulation also 
protracted. 

The most likely time for a woman to con- 
ceive is during the days of the declining ovula- 
tion curve. Even the day after the very lowest 
point, conception is doubtful, and a day later 
it is practically impossible, since we know that 
the ovum can be fertilized for 2 days only. 
The problem of determining the time of con- 
ception has thereby been solved in quite a 
simple manner. 

The problem of abstinence is entirely dif- 
ferent for the various research workers (Knaus, 
Pryll, Nuernberger) do not agree as to the 
duration of the life of the spermatozoa in the 
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foetus probably died. 
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cycle oscillations again 


Menstruation bleedings about one month after abortion, only 1% day. 
. Incipient bleedings; nausea and tension in the breas‘s disappeared; 


. Foetus cast out, chorion flakes microsccpically shown, then normal 


Fig. 6. Cyclogram of pregnancy and abortion. 


female genital tract (2 to 15 days). This prob- 
lem cannot be dealt with here in detail. It 
can, however, be stated that a woman is 
sterile after her last ovulation until the next 
menstruation. During the menstrual period, 
and about 3 to 4 days after, a woman is most 
probably sterile if, according to Knaus, the 
spermatozoa retain the power of fertilizing 
for only about 2 days; during the remaining 
time there is a chance of conception. From 
the foregoing it follows that the time of abso- 
lute sterility is longer in the woman with a 
cycle of 31 days than in the woman with a 
cycle of 26 to 28 days; in the case of young 
girls having three ovulation periods the time 
is shorter. 

Mikulicz, Radecki, and other research 
workers of recent years, state that the sperma- 
tozoa travel 2 to 3 millimeters per minute. 
In 1 hour this results in a total distance of 
12 to 18 centimeters (Stoeckel). According 
to this calculation it is possible for the sper- 
matozoa to have reached the ampullary sec- 
tion of the fallopian tube within go minutes, 
and there impregnate the ovum. It is of equal, 
if not of greater, importance that pregnancy 
stops menstruation and ovulation, and that 
along with these the cycle oscillations of a 
woman stop also. Inversely it has been 


learned, by examining many pregnant women, 
that in this simple and easy manner we can 
diagnose pregnancy, since the daily reduction 


figures remain always constant. In the case 
of an early pregnancy in a healthy woman 
with a balanced endocrine system, we find 
daily constant reduction figures of 155 (youth- 
ful gravid women) to 165. From the second 
until the seventh or eighth month this 
figure remains constantly around 160, rising 
toward the end of the pregnancy to 155. 
Shortly before delivery these figures drop to 
around 165, often showing oscillations im- 
mediately before the birth of the child. It 
may be assumed that the decline, and the 
oscillations immediately before the birth of 
a child, are connected with the changed hor- 
mone production of the hypophysis, the pla- 
centa, the decidua, and the corpus luteum 
verum. By this simple method the differential 
diagnosis between fibromyoma, grossesse ner- 
veuse, and pregnancy, can easily be made. 
Also the diagnosis of extra-uterine pregnancy 
and a fleshy mole becomes simpler in this 
manner. Slight differences of about 5 seconds 
a day, the reduction number being then 
usually a little higher in the evening than in 
the morning, are not of any importance in 
judging the curve. Yet it is advisable to 
ascertain the daily reduction figures preferably 
at the same hour, and, if great accuracy is 
demanded, to perform the examination in a 
dark room, or by artificial light. 

The questions which remained to be an- 
swered were: how quickly by this method can 
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we ascertain the change in the cycle due to 
the pregnancy? Is this method quicker than 
the Aschheim-Zondek test? Even though the 
two methods are equally quick, this simple 
examination, which can readily be mastered 
by any doctor, deserves preference. It has 
been proved however that our method is 
faster (Figs. 4 and 5). 

The following observations made with a 
young woman who already had two healthy 
children and desired a third, clearly prove 
our point. I assisted her at her last confine- 
ment, which was normal. 


The husband and wife were very intelligent; he 
was 30, and she was 25 years old. She had a per- 
fectly normal nervous system, was healthy and 
strong, and free from any autosuggestion. For these 
reasons her subjective complaints and remarks de- 
served our undivided attention for the scientific 
records. After the birth of the last child, which was 
nearly 1 year old, she had always used an occlusive 
pessary by which for the time being pregnancy had 
been prevented. For a month the cycle curve had 
been recorded. The following month the first ovula- 
tion was awaited (Fig. 4), and at about 10 a.m., on 
the eleventh cycle day the reduction number, which 
the day before was 143 had dropped to 152, so that 
ovulation was determined, and we could assume 
that the ovum had become free about 12 to 18 hours 
previously. In the afternoon at about 3:30 p.m. 
coitus took place for the first time during the entire 
month without the use of the pessary, so that with 
fairly great certainty the conclusion could be drawn 
that fertilization, if any, could have taken place 
only by this intercourse. 

Later the patient became pregnant. If we assume 
(like Mikulicz, Radecki, Stoeckel) that the sperma- 
tozoa can have arrived at the ampullary end of the 
fallopian tube within 2 hours, then the fecundation 
took place on the same cycle day, most likely before 
6 p.m. The curve continued in a normal way during 
the eleventh, twelfth, thirteenth, and a part of the 
fourteenth cycle day. This probably covers the 
time before the ovum had become embedded; in any 
case the influence of the fertilized ovum had not yet 
become strong enough to cause hormonal changes 
in the maternal organism. On the thirteenth cycle 
day the reduction figure was taken at 10 a.m. and 
also at 8 p.m. The difference between these two 
figures was insignificant. On the fourteenth cycle 
day, at 10 a.m., the reduction figure was still 145. 
But at 8 p.m. something out of the ordinary hap- 
pened. The figure rose for the first time during the 
entire cycle to 140. On the fifteenth cycle day, at 
about 10 a.m., the curve dropped to 165, and in the 
evening even to 175. A glance at Figure 4 con- 
vinces us how entirely different this course was as 
compared with the previous month. While this 
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Fig. 7. Cyclogram of a girl 17 years old operated upon 
for chronic appendicitis during the second ovulation. In 
the right ovary a freshly burst graafian follicle; in the left 
a fresh corpus luteum and a follicle in the course of 
development. 


curve had risen to its highest point of 140 during the 
previous evening, it dropped the next evening to the 
very lowest point of 175, which figure is seen only 
during or before the menstruation, but never during 
the intermenstrual time. The next morning the 
reduction figure was 165; in the evening it was again 
175; on the seventeenth cycle day it was for the first 
time in the morning and in the evening 175. During 
the 3 following days the figure remained stationary 
at 175, then going up slowly, first between 165 and 
170, remaining finally constant between 160 and 16s. 


The maternal organism, therefore, first 
needs some time to adjust itself, during which 
it adapts itself to the hormonal influences 
which are changed by the pregnancy. Then 
the hormonal balance becomes constant due 
to complementary and antagonistic influences 
of the hypophysis, the ovaries, the corpus 
luteum, the chorion, and the decidua. 

This vital reaction would indicate that the 
patient became pregnant on the evening of 
the third day after fertilization (Fig. 4, B) by 
the unusually high position of the figure; on 
the fourth day the presence of pregnancy is 
still more assured by the unusual decline, C; 
one day later, D, the pregnancy was diagnosed 
almost with certainty. If we are very cautious 
we record the curve two or three days longer. 
If this line remains constantly low D, E, F, 
then there is no doubt that the diagnosis of a 
beginning pregnancy is correct even at this 
early date. With a woman having a cycle of 
31 days, if she has been fertilized during the 
first ovulation, we can consequently determine 
the diagnosis with absolute certainty on the 
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Fig. 8. Cycloscope used by author. 


eighteenth or nineteenth cycle day. This is 
then 7 or 8 days after the fecundation, and 
about 12 days before the next menstruation. 
With a woman having a cycle of 28 days, who 
has been fertilized at the first ovulation, we 
can make a diagnosis g to 10 days before the 
expected menstruation. If the fecundation 
takes place at the second ovulation, then 6 or 
7 days later the diagnosis is certain. In any 
case the diagnosis of pregnancy can be made 
before the time the next menstruation would 
normally occur. Only in the case of men and 
women in the postclimacteric age is there a 
similar constant reduction in the figures, 
which then, however, are around 145. The 
constant figures of 165-170 obtained for 4 to 5 
consecutive days indicate with certainty the 
diagnosis of pregnancy whether during the 
intermenstrual period or during the menstrual 
period with bleeding absent. The diagnosis 
is absolute because a vital change in the cycle 
has occurred which otherwise does not occur 
in the sexually mature woman. 

It is important to mention some subjective 
symptoms present in the patient and usually 
disregarded by women, or for which, as a rule, 
some other explanation is given, for, inter 
alia, the diagnosis of pregnancy at so early a 


stage has never before been described. On the 
twelfth and thirteenth cycle day (Fig. 4, A and 
B) the patient noticed a greater secretion of 
mucus; at C, frequent micturation, an inter- 
mittent secretion of mucus, pain, and tension 
in the breast; at D, the same symptoms and 
in addition a feeling of tension and swelling 
of the external genitals; at Z, nausea, bor- 
borygmus, nervousness, fatigue, palpitations 
of the heart. On the twentieth and twenty- 
first days, F, the nausea, fatigue, and borbo- 
rygmus increased. Also during this time the 
sensitiveness and the swelling of the breasts 
persisted. Then the subjective phenomena 
decreased gradually. Figure 4 shows the fur- 
ther course of events. The reduction figures 
taken daily remained constant, around 162 
and 165. While menstruation had before been 
normal it now failed to take place at the ex- 
pected time, as shown in the cyclogram. When 
10 days had elapsed after the normal time for 
the menses, the Friedmann test was made as a 
control and it was positive for pregnancy. 
At the time of writing this paper patient had 
not menstruated for 3 months, and bimanual 
examination proved she had been pregnant for 
more than 3 months. The reduction figures 
now remain constant—around 160. 
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ADVANTAGES OF THE METHOD 


This method of determining the presence 
of pregnancy has the following advantages: 

1. It is extremely simple; every doctor can 
make the diagnosis with the aid of the cyclo- 
scope. 

2. It is absolute, because it is not based on 
biological animal experiments, a certain per- 
centage of which will turn out positive and 
another negative, but upon the endogenous 
hormonal changes in the maternal organism. 
Such changes are brought about by the hor- 
mone reactions of the hypophysis, the ovaries, 
the corpus luteum, the chorion, and the de- 
cidua, consequently they are vital changes due 
to fertilization. 

3. By this method the diagnosis of preg- 
nancy can be made more quickly than by any 
other. When by such a method we can de- 
clare that pregnancy exists there is no further 
need to use the Aschheim-Zondek or Fried- 
mann reaction tests, because even before men- 
struation fails to take place, the spectroscopic 
diagnosis can be made. It would be interesting 
to diagnose pregnancy first with the cyclo- 
scope and then to see whether at such an 
early date it would be possible to obtain an 
animal biological reaction. 

In young women who are pregnant we often 
find higher reduction figures, namely, 150 to 
160. Also during illness in a pregnant woman 
the initia] time is moved up higher, for in- 
stance, in most forms of anemia, asthma, 
bronchitis, Basedow’s disease, and tubercu- 
losis. Inversely, for instance in diabetes, we 
have found lower reduction figures, especially 
in those patients in whom the illness had not 
yet been treated with insulin, or diet. Here 
also the daily constant figures confirm the 
diagnosis of pregnancy. If there is any doubt 
in the case of pregnant women suffering from 
some illness, then the time of observation can 
be extended a few days. 

A second interesting pregnancy has been 
recorded in the curve shown in Figure s. 


In this case we were able to make the record only 
during the daytime, and for this reason the highest 
levels, and possibly also the lowest levels, as re- 
corded on Figure 4, escaped notice. The patient was 
fertilized on the twelfth cycle day. On the nine- 
teenth cycle day pregnancy could be determined 
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with certainty. The patient had a fall on the twenty- 
seventh day, that is, on the fifth day before men- 
struation was expected; as a result of this fall bleed- 
ing from the genitals occurred. The course of the 
pregnancy and of the subsequent abortion is shown 
in the cyclogram. Young chorion flakes and decidua 
were detected in the discharge. Women often tell 
us that when menstruation is premature, it is more 
profuse and lasts longer than usual. Such a prema- 
ture menstrual period is often caused by an inter- 
rupted early pregnancy, which until then had 
escaped detection. 

Figure 6 shows how the constant pregnancy cyclo- 
gram was changed after abortion; that is, after the 
interruption of the pregnancy. This cyclogram was 
made in the case of a woman 23 years old, pregnant 
about a month, who miscarried after a long motor 
ride. 


The instrument we use to determine the re- 
duction figures of the cyclogram and with 
which we make the diagnosis of pregnancy is 
the cycloscope' or spectroreductometer. The 
cycloscope consists of a spectroscope, a lens, 
two rubber or metal cushions which press on 
the interdigital fold, stopping the circulation, 
each with an opening of 6 millimeters, a pair 
of forceps, and a light of about 150 candle 
power (an ordinary show-window lamp with 
a mercury mirror). After the oxyhemoglobin 
stripes have been sharply put in focus, the 
light is switched off, usually for about 120 
seconds, and then it is switched on again. In 
this manner the eye is more accurately ad- 
justed for the determination of the reduction 
time. For our clinic apparatus was built by 
which, synchronously with the running of a 
clock, the reduction time was photographed 
on a narrow film. The films were then hung 
on a frame, the reduction time determined and 
copied on to a graph. This procedure also 
makes it possible to project the picture on a 
screen. 

SUMMARY 

This paper describes a spectroscopic method 
of diagnosing pregnancy which consists in 
ascertaining daily the reduction figures of 
oxyhemoglobin by means of an instrument 
easy to use—the cycloscope—with which it is 
possible: 

1. To determine when a woman ovulates, 
which is of considerable importance in solving 
many problems of conception. 


1Obtainable from Andersen & Polak, P. C. Hoofstraat 40, Amsterdam 
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2. To diagnose pregnancy quickly and ab- 


solutely accurately. The method makes the 
diagnosis possible for any doctor without the 
use of a laboratory or animal biological re- 
action. 
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RECTAL ULCERATION FOLLOWING IRRADIATION 
TREATMENT OF CARCINOMA OF THE 
CERVIX UTERI 


Pseudo-Carcinoma of the Rectum 


Professor T. F. TODD, M.S. (Lond.), F.R.C.S. (Eng.), M.C.0.G., Manchester, England 


HAT rectal complications may occur 

after radiation treatment of carcino- 

ma of the cervix is a phenomenon 

well recognized by all who have a 
large experience of this branch of radiotherapy, 
but the nature and clinical picture produced 
by these lesions is not generally known or rec- 
ognized. The author has had the advantage 
of studying the available material of a large 
radium center, treating between 150 and 200 
new cases of carcinoma of the cervix yearly, 
and a sufficient number of these complications 
have been encountered to permit analysis. 
The peculiar nature of the most characteris- 
tic lesion—the so. called “‘false carcinoma’”’ 
(Hartmann)—stimulated a search of the rele- 
vant literature, with disappointing results. 
Beyond casual mention of the possibility of 
such complications, there are few publications 
giving any precise or informative account of a 
lesion that can assume a variety of forms, and 
form a diagnostic puzzle as fascinating as any 
to be found in clinical medicine. 

It is undeniable that the nature of these 
lesions in the rectum is not generally recog- 
nized, particularly by gynecologists with a 
limited experience of radiotherapy. In my 
own experience, in the past year, one patient 
was just saved from a perineal excision of the 
rectum on a mistaken diagnosis of carcinoma, 
while 2 others were referred for radiation ther- 
apy diagnosed as carcinoma of the rectum. 
Fortunately, this was not carried out owing to 
the fact that the real condition was appreciated 
in time. Yet there is nothing particularly dif- 
ficult about the diagnosis of post-irradiation 

Research fellow at the Christie Hospital and Holt Radium 
Institute, Manchester. Honorary assistant gynecologist to Sal- 
ord Royal Hospital 


_Hunterian lecture delivered at the Royal College of Surgeons 
f England, London, February 4, 1938. 


ulceration of the rectum, once the existence 
of the condition is known and if the history 
of previous irradiation is borne in mind. Many 
cases escape recognition altogether because the 
symptoms are so mild, and the natural course 
of the untreated disease is toward a spontane- 
ous cure in most cases. The tragic results 
that may follow non-recognition will be only 
too readily appreciated. 


LITERATURE 


In the scanty literature available, there 
seems to be general agreement that the lesions 
found are, in the main, either acute or chronic, 
and that the characteristic lesions are chronic. 
The most informative paper is by P. Tison 
and later I follow his classification of these 
lesions, as I do not think it can well be bettered. 
He divides the chronic reactions into intrinsic 
and extrinsic types. Colwell and Russ make 
but brief reference to rectal complications, 
with no attempt to any accurate or detailed 
clinical description. Rolleston, in his review 
of the harmful effects of radiation, merely 
mentions the fact that ulceration may be a 
sequel to radium treatment of carcinoma of 
the cervix. In the Report of the Marie Curie 
Hospital for 1934, the occurrence of rectal 
lesions in as many as 12 per cent of the cases 
treated in 1929 is described, but this high in- 
cidence was reduced to about 3 per cent in 
1932. Laborde, in her book La Curiethérapie 
des Cancers, describes the occurrence of proc- 
titis followed by stenosis, and she remarks on 
the peculiar sensitivity of the rectal mucosa. 
Again, with Cottenot in 1934, she describes 
an acute and a chronic form of rectal lesion. 
B. Ottow describes rectal ulcers following radi- 
ation, and comments on their resemblance to 
syphilitic ulcers. The American authors, Buie 
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and Malmgren name the complication ‘‘fac- 
titial proctitis,’’ and describe it as ‘‘a justi- 
fiable lesion following irradiation.’’ Gabriel, in 
his monograph, The Principles and Practice of 
Rectal Surgery devotes but one paragraph to 
the description of chronic inflammatory procti- 
tis and stricture formation following radium 
treatment of cervical cancer. The occurrence 
of these lesions appears elsewhere to call for 
but little special comment, and nowhere is the 
pathology detailed. It is not surprising that 
misdiagnosis occurs so frequently. 


PERSONAL CASES 


The lesions with which I am concerned 
chiefly are the late rectal reactions. Acute 
proctitis occurs undoubtedly in an appreciable 
percentage of cases, manifesting itself by the 
occurrence of tenesmus, frequency of defeca- 
tion, and occasional rectal hemorrhage. Usu- 
ally these symptoms are slight and cause only 
trifling inconvenience in the latter part of 
treatment, or in the week or two immediately 
following. Sigmoidoscopic examination in such 
cases shows a diffuse hyperemia of the rectal 
mucosa from about 2 inches above the anus 
to the pelvirectal juncture, plus the presence 
of fibrinous flakes. This hyperemia is most 
obvious on the anterior rectal wall, and the 
passage of the instrument may provoke a few 
spots of bleeding. Alternatively, the reaction 
may be manifested by the presence of a diffuse 
mucosal edema at the same site, the mucosa 
being bathed in watery mucus. In the more 
severe cases, granular proctitis may be pres- 
ent on the anterior rectal wall at the level of 
the cervix uteri. In most of these cases, the 
prognosis is excellent. It is held by some that 
these acute phenomena are inevitably the pre- 
cursors of the more serious chronic lesions, 
but I have seen only one such case. The 
majority of cases showing acute phenomena 
have cleared up completely, shortly after the 
termination of treatment. One most unusual 
case occurred—a stage III carcinoma of the 
cervix treated with x-rays only, 4,000 roentgen 
units being delivered to the cervix in the course 
of 4 weeks. During the last week of treat- 
ment, the patient developed severe intestinal 
symptoms due to enteritis and proctitis, and 
she died of toxemia within 3 weeks. Sigmoid- 


oscopy had shown the presence of acute proc 
titis, with some mucosal desquamation at th: 
level of the cervix on the anterior rectal wall 
At autopsy, there was a patchy ulceration o! 
the small intestine and the rectum, and mi- 
croscopy showed mucosal necrosis in thes: 
areas. In this case the rectal lesion appeare:! 
to be but part of a widespread acute enteritis 
the affected loops of gut being those that lay 
within the irradiated area in the hypogastrium 
and pelvis. It is impossible to deny that the 
rectal lesion was a post-irradiation effect, but 
I have not seen anything similar in other cases. 

In order to try to find any evidence of pre 
liminary changes which might later be associ 
ated with the development of a rectal reaction, 
routine proctoscopy has been carried out on 
all cases at the time of first and last treat- 
ments for 2 years now, without any definite 
evidence being gained so far. In a large per- 
centage of cases there is a quite appreciable 
reaction to be seen at the end of treatment in 
the form of mucosal edema and sometimes a 
few fibrinous flakes, but this appears to be a 
normal phenomenon, and subsides in the next 
few weeks. Proctoscopy undertaken about 2 
months after treatment shows a slight degree 
of thickening of the mucosa anteriorly at the 
level of the cervix, and it is quite usual for 
the proctoscope to provoke a few spots of 
bleeding. Later proctoscopies usually show 
no abnormality. I feel it is too early as yet 
to say what is a normal degree of reaction, 
and what is indicative of high dosage; it is 
striking that chronic reactions have developed 
later in cases which showed no marked reac- 
tion immediately after treatment, and, con- 
trariwise, quite striking acute phenomena have 
not been followed by chronic reactions. 


LATE RECTAL REACTIONS 


My personal experience extends to almost 
50 cases. Prior to January, 1937, I had seen 
38 typical late radium reactions. Of these 
cases 33 had been treated at the Christie Hos- 
pital and Holt Radium Institute between 1931 
and 1935 inclusive; 1 was treated in 1929, and 
the 4 others were treated in other institutions 
and referred to the Holt Radium Institute 
for diagnosis, in 2 instances, and for treatment 
as rectal carcinomas in the 2 others. Several 
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further cases have been seen since January, 
(937, but it is too early yet to submit them 
to detailed analysis. 

These lesions occurred on an average about 

) months after treatment, but I have known 
. case develop within 1 month, and, on the 
ither hand, another which did not appear un- 
\il 6 years after treatment; the majority occur 
within a year, or, at the outside, 2 years, of 
treatment. The incidence of the complica- 
‘(ions is about 5 per cent of treated cases at 
most clinics, although one would not realize 
this from their published reports. Among the 
cases of carcinoma of the cervix treated at 
the Christie Hospital and Holt Radium Insti- 
tute in 1933 and 1934, there were 14 cases of 
late rectal reaction, being a percentage inci- 
dence of 4.5 of all treated cases. In a personal 
communication, Miss Hurdon reported a sim- 
ilar incidence in cases treated at the Marie 
Curie Hospital, London, and while visiting 
the Radiumhemmet, Stockholm, I gathered 
the impression that this was approximately 
the incidence in Dr. Heyman’s cases, too. 

There are two quite definite types of chronic 
late radium reaction in the rectum, appositely 
named by Tison (loc. cit.) as intrinsic and 
extrinsic. In the first group, the lesion is 
strictly limited to the actual rectum, whereas 
in the second group it appears pre-eminently 
as a peri-rectal lesion. Both types resemble 
carcinoma of the rectum in their symptoms 
and physical signs, the intrinsic variety simu- 
lating an operable growth, and the extrinsic 
variety an inoperable one. I have coined the 
term “‘pseudocarcinoma”’ for these lesions, as 
it can be equally applied to either variety, 
and is, I think, more apt than Hartmann’s 
faux carcinoma. I fully appreciate that to the 
etymological purist such a term is unforgiv- 
able, but it is at least arresting, and it does 
stress the most important single feature of 
these cases, namely their close clinical resem- 
blance to carcinoma of the rectum—and this 
is my justification for such a solecism. 

Tables I and II are a summary of 26 chronic 
reactions. In my experience the lesions fall 
about equally into the two groups. All these 
26 cases have been under my personal care; 
the 12 other cases described are not analyzed, 
either because they occurred before 1934, and 
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so were not under my care from the beginning, 
or have occurred since 1935, and it is too soon 
to complete the analysis. The summary shows 
that the average time of onset was between 
6 and 8 months of treatment, and that, on the 
whole, relatively large amounts of radiation 
were employed. In all except 4 cases, x-rays 
were used as well as radium. In some cases, 
the radium therapy followed the x-ray course, 
while in others it both preceded and followed it. 

I will now discuss the two groups individu- 
ally as regards their clinical picture, morphol- 
ogy, and prognosis, and later I will discuss 
them together with reference to their etiology, 
pathology, and treatment. 


A. INTRINSIC REACTIONS 


The first warning that anything abnormal 
is occurring is usually in the form of small and 
repeated rectal hemorrhages accompanied by 
pelvic discomfort after defecation. The symp- 
toms are seldom severe in the early stages, 
but later pain may develop, and possibly ste- 
nosis of the rectum. There is generally no 
constitutional upset in this group. 

On digital examination, an intrinsic lesion 
is felt as a slight irregularity and thickening 
of the mucosa, usually at the level of the cervix, 
but in some cases—when associated with an 
etiological factor to be discussed further on— 
up to 2 inches higher or lower. Sigmoidoscopic 
examination shows the mucosa to be glazed, 
edematous, and bleeding on contact. This 
premonitory stage is soon followed, in the 
course of 3 or 4 weeks, by the development of 
the typical lesion. The glazed mucosa becomes 
covered with a thin, grayish-white exudate, 
and a proliferative granulation tissue reaction 
in the submucosa causes a gradual thickening 
at the periphery of the developing ulcer. Fi- 
nally, the mucosa ulcerates completely, and 
becomes replaced by a characteristic diphthe- 
ritic slough. The size of the fully formed ulcer 
is anything from a two-shilling to a five-shilling 
piece, and it is surrounded by an area of gran- 
ular proctitis from which bleeding occurs on 
the slightest touch. The grayish slough in the 
base of the ulcer stands out in marked con- 
trast to the acute phenomena around, and 
there is a definite resemblance to syphilitic 
ulceration. The whole lesion is quite mobile 
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Fig. 1. To illustrate the normal position of radium appli- 
cators, in vagina and intra-uterine. (Anteroposterior view, 
Heyman type of applicator.) 


and is unattached to the adjoining organs, 
and there is a considerable similarity to an 
early ulcerative carcinoma. 

Diagnosis should be fairly straightforward 
once the possibility of a late radiation reaction 
is borne in mind. It is made on the history of 
previous irradiation, the typical symptoms, 
the findings on digital and sigmoidoscopic 
examination, and, if necessary, by biopsy. 

The prognosis in this type is quite good. 
Gradual healing tends to occur over the course 
of several months. The slough separates slowly, 
and the mucosa grows in over the edges, until 
the only residue is some thickening and fixity 


TABLE I.—ANALYSIS OF 12 INTRINSIC REACTIONS, 1933, 1934, 1935 
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Fig. 2. Normal position again (lateral view). 


of the rectal mucosa at the cervix level. The 
only complication to be feared is stricture 
formation and stenosis. In some cases, the 
submucosal granulation tissue spreads around 
the bowel lumen, and with organization causes 
stricture formation. Such strictures are thin 
and elastic, resembling simple stricture of the 
rectum. Stenosis is unusual, and if it occurs 
it can generally be relieved by dilatation of the 
stricture. In my experience, this has only been 





























Stage Dose given | Time before Presence | 
Age 7) (millicuries first f Complications Present condition 
disease destroyed) symptoms pain | } 
38 “Il  76med. =| smo. ~—|SsYes—s*| Nil | Well 
a 35 na , — "87 med. a Sik = ” Ne a Stricture. No stenosis | Well: a ey 
yi 41 se  gomed. - 55 mo. are Yes | Nil | Well ireby 
oa 41 iI i 76 med. ws none " § mo. “4 “Yes Stricture with some stenosis | Well Sandie ae 
52 lil : 37 med. ae: Tie ~ 30 mo. No “ Nil | Well cnt i : 
56 rT “a3med. | gmo. "No |Nil © | Well ae 
45 i ~ 6omed. |  gmo. | No |Ni _ | Well nhinkenes 
“47 Ul ~ Bomed. =| 7 mo. | No |Nl »£4|Wh | 
xs ” 67 med.  6mo No | Nil ~ | Died in 18 mo. from metastases 
$5 I | Notknown |  3mo. Yes | Nil” ~~ | Died in 9 mo. from cerebral 
(Heyman technique) embolism 
*6 | I | Notknown | tomo. ‘Yes | Nil 3 | Healing = 
(Heyman technique) i 
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*Both cases are somewhat atypical, inasmuch as both appeared at first as intrinsic reactions, but marked parametrial induration has since developed 
Later appearance resembles extrinsic reaction. 
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Fig. 3. To illustrate the effect of retroversion. 


required in 1 case so far, and it was quite 
successful. But in the majority of cases, the 
ulcer heals completely without complications, 
and in time it is almost impossible to tell that 
there has been any trouble at all, save for a 
little residual thickening and fixity of the mu- 
cosa anteriorly. 





TABLE II.—ANALYSIS OF 14 EXTRINSIC REACTIONS 





Fig. 4. To illustrate the effect of slipping of the intra- 
uterine applicator (anteroposterior view). 


B. EXTRINSIC REACTIONS 


The onset of symptoms is similar in these 
cases, and the two types cannot be differen- 
tiated on symptomatology alone. In some 
cases, pelvic pain is the first symptom, and 
may be sufficiently major to call for treat- 
ment per se. Another striking feature is the 
presence of considerable constitutional upset 
in the majority of extrinsic reactions. 

On rectal examination, there is typically a 
thickening of the rectal wall 3 inches above 










































































| ©. . | 
| | Dose given | Time before 
Age y= ody | (millicuries | rst ~ nen ag Complications Present condition 
destroyed) symptoms P 

56 I 66 med. 6 mo. No No Well 

53. CO Ill “22 med. 5 mo. No Rectovaginal fistula formed Gradually occluding 

53d II 74 mcd I mo Yes | Rectovaginal fistula formed. | Well, with colostomy 
| Colostomy required a/c pain 

39 II 80 med 9 mo No | Rectovaginal fistula Fistula gradually closing 

50)—CiY IV 74 mcd. | 6 mo. Yes | Rectovaginal fistula Fistula small not too trouble- 
| | some 

47 IV 70 mcd. 24 mo. No No Well 

49 Ill 57 mcd. 5 mo. Yes | No Died in 10 months from me- 

tastases 

59 II | 80 mcd. 6 mo. No | Rectovaginal fistula | Well. Very small fistula. Has 
| | now close 

43 IV 79 mcd. 10 mo. No Stenosis; colostomy necessitated| Died from recurrence 

6x | II | 7° med. 10 mo. Yes Stenosis, colostomy and sym- Well, lesion resolving gradu- 

| | pathectomy required | ally 

40 II 70 med. 7 mo. Yes | Stenosis; colostomy and sym- | Well, lesion resolving gradu- 
|  pathectomy required y 

46 III | 47 mcd. 4 mo. Yes No Well 

60 II | 60 med. 14 mo. Yes | Sympathectomy required for | Well, lesion resolving 
| severe pain. No obstruction 

57 II 86 mcd. 6 mo. Yes | Colostomy for melena | Died from melena 
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Fig. 5. Slipped applicator (lateral view). 


the anus, with a fixity of the whole rectum 
due to massive peri-rectal induration. The 
pelvis feels as if frozen—once felt it would be 
difficult to mistake again. I have had the 
opportunity to feel the lesion from the abdo- 
men in 5 cases in the course of a laparotomy, 
and the peri-rectal solidity is again the most 
striking phenomenon. Another striking fea- 
ture found on laparotomy, is the localization 
of the induration to the posterior segment of 
the pelvis—if a plane is imagined from the 
front of the second sacral vertebra downward 
and slightly forward (A—B in diagrams) it is 
found that above and in front the pelvic tissues 
are unaffected, while below and behind almost 
the whole of the structures are matted together 
in one massive indurative process. The uterus 
and parametria above the level of the cervix 
are not involved, but the whole of the rectum 
passes through a tunnel of solid tissue binding 
it, as it were, to the sacrum. 

Per rectum, the thickening of the wall is 
usually confined to a limited area of the an- 
terior wall as in the other variety. An initial 
stage of granular proctitis is soon succeeded 
by mucosal ulceration and the formation of a 
diphtheritic slough. On sigmoidoscopic appear- 
ances, it is not possible to differentiate the 
type of reaction as the mucosal changes appear 
similar, but in this variety the peri-rectal in- 


durative process gradually occludes the lumen 
of the bowel as well as fixing it and distorting 
it, with the result that it becomes very difficult 
to pass the instrument more than a few inches. 
In the intrinsic type, there is usually no 
difficulty in maneuvering the sigmoidoscope 
above the lesion, whereas once an extrinsic 
reaction becomes well established, sigmoido- 
scopic examination is extremely restricted. 

The only lesion in any way similar is very 
advanced carcinoma of the rectum with wide 
extrarectal spread and fixity to the sacrum. 
In cases in which any doubt still exists after 
palpating the characteristic peri-rectal solidity, 
a biopsy will again be conclusive. I am reluc- 
tant to take a section in these reactions be- 
cause I feel that the additional trauma may 
retard healing, and in very few cases it is not 
possible to be sure of the diagnosis on clinical 
grounds alone. 

The prognosis in this type is not quite so 
good as in the first variety. First and fore- 
most it may be stated that it is very rare for 
the lesion to cause any mortality. I have seen 
only one patient die as a result of a rectal 
reaction, and that was a patient on whom it 
had been necessary to perform a colostomy, 
because of the stenosis caused by peri-rectal 
process. A few days after the colostomy had 
been opened, a sudden severe and fatal hem- 
orrhage occurred. But it does cause very 
considerable morbidity, and whereas in the 
intrinsic variety the lesion usually heals spon- 
taneously, and without any complications, 
in this group it is frequent for some complica- 
tion, such as pain, rectal hemorrhage, rectal 
stenosis, or rectovaginal fistula, to develop, 
and to require treatment. 

Rectal stenosis is the commonest complica- 
tion. It may arise in two ways. The mucosal 
ulceration may be associated, as in intrinsic 
reactions, with submucosal granulation tissue, 
which may spread around the lumen, and with 
organization cause stricture formation. More 
usually, though, stenosis occurs as a result of 
the external pressure from the mass of peri- 
rectal fibrous tissue. In time, complete ob- 
struction may occur and necessitate the for- 
mation of a colostomy, or the process may 
stop short of this with gradual healing of the 
mucosal ulceration, and residual narrowing of 
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Fig. 6. Diagrammatic representation of typical extrinsic 
reaction. Cross hatch, ulceration; oblique lines, induration. 


the lumen not sufficient, though, to cause 
actual obstruction. Five colostomies were re- 
quired in the 14 extrinsic reactions described 
in Table II. 

Rectal, hemorrhage is sometimes severe 
enough to require treatment because of actual 
loss of blood. In 1 case, this was sufficiently 
severe to require a colostomy. This was per- 
formed over a year ago, and the result has 
been excellent, there having been virtually no 
hemorrhage since the operation. I have already 
mentioned the patient who died from a sudden 
severe hemorrhage but this is, I think, excep- 
tionally uncommon—I can find no other death 
from this cause reported in the literature. 

Rectovaginal fistulas occurred in no less 
than 5 of the extrinsic reactions analyzed above. 
This represents an unduly high incidence; in 
no other of my cases has this complication 
occurred. In one of these cases, the fistula 
has nearly closed spontaneously, in another 
it has actually closed, and in the others the 
question of operative closure has been mooted, 
but the patients are not sufficiently inconven- 
ienced by the fistulas to wish for operative 
treatment, even should such be considered 
likely to be successful. 

Pain is a frequent concomitant of these 
lesions, and in some cases may be excessively 


Fig. 7. Diagrammatic representation of typical intrinsic 
reaction. Cross hatch, ulceration; oblique lines, induration. 


severe. In the intrinsic variety, pain-is seldom 
marked, and is usually manifested as rectal 
discomfort after defecation. In the extrinsic 
variety, pain tends to be more frequent, and 
much more severe, though again there is a 
tendency for it to be precipitated by an action 
of the bowels. Its etiology is not known, but 
in view of the associated massive peri-rectal 
induration it seems reasonable to postulate an 
ischemic cause possibly comparable to the pain 
of a gangrenous limb. Also, the pelvic auto- 
nomic plexuses are invariably involved in the 
indurative process. I will describe later how 
the pain can be relieved by section of the 
appropriate sympathetic pathway. 

All these complications are controllable, ad- 
mittedly with some discomfort to the patient. 
The surgical measures taken for their relief are 
not necessarily permanent—I know of cases in 
which, following the performance of a colos- 
tomy, the rectal lesion cleared up sufficiently 
to allow the colostomy to be closed. The recto- 
vaginal fistulas in many cases tend to close 
spontaneously also, and if they do not, there 
is always the remote possibility of surgical 
intervention if they are particularly incom- 
moding. Severe melena would seem to be the 
complication the presence of which is most to 
be feared. 
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Figs. 8 and 9. Photomicrographs showing histological picture in specimen from patient dying of extrinsic 
reaction. 


Apart from these sequele, the prognosis is 
good, but the incidence of one or more of them 
is usual in the majority of extrinsic reactions. 
However, the ultimate prognosis even so is 
quite good, and as in the intrinsic variety, 
spontaneous healing tends to occur in time. 
There have been instances in which patients 
have been admitted into infirmaries to die of 
advanced cancer, and the patient has recovered 
in the course of a few months to the amaze- 
ment of all. The only tragedy to be guarded 
against is misdiagnosis in view of the likeli- 
hood of further radiation treatment being 
given, with disastrous results. 

In Table III, the two types of reaction are 
contrasted in order to try to bring out the 
chief diagnostic and prognostic features. 

It will be seen from Table III that the 
chief points of difference lie in the physical 
signs, the occurrence of complications, and the 
presence of constitutional upset in one type. 


ETIOLOGY 

There are etiological factors which are com- 
mon to both types of reaction, and there are 
factors which appear to be specific. From 
1913 onward, when radiation treatment be- 
came more and more generally used in the 
treatment of cancer of the cervix, it has been 
widely known that too high doses of radium 
in the pelvis cause inter alia rectovaginal fis- 


tulas. Improvements in technique and better 
knowledge of dosage relevant to local tissue 
tolerance have led to a gradual fall in the 
incidence of this complication, till today it is 
very low. Gradual evolution of a rather dif- 
ferent type of reaction seems to be occurring, 
possibly associated with the fact that deep 
x-ray therapy is being more and more used, 
resulting in a more widespread and uniform 
dosage to the pelvis than was previously 
achieved with radium alone. Be this as it 
may, it is unquestionable that today the type 
of lesion met with is much more one of a 
diffuse tissue change in the pelvis generally— 
the extrinsic reaction—rather than a localized 
breaking down in the rectovaginal septum. 

The only single factor that is commonly 
present still is that of high dose, although 
Buie and Malmgren (loc. cit.) have described 
a case occurring after an intra-uterine dose of 
only 800 milligram hours of radium in the 
treatment of fibroids. They report another 
case in which a total dose of 15,100 milligram 
hours was given (nearly twice as much as the 
average dose in our cases). The range of po- 
tential damage is almost as wide as the actual 
range of dosage in common use, and it is 
equally apparent that other factors must be 
concerned as well. 

If a dose of 800 milligram hours can pre- 
cipitate a rectal reaction, we must be dealing 
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with either an unusual susceptibility of the 
rectal mucosa, as postulated by Laborde, or 
with an unusual juxtaposition of the radium 
applicator to the rectal wall—as can occur 
when an intra-uterine applicator slips into the 
posterior fornix. That this latter is a tangible 
etiological factor is borne out by the following 
observations I have made: 1. In 3 cases in 
which there was an intrinsic reaction situated 
higher than the usual site at the level of the 
cervix, skiagraphs taken with the radium in 
situ had shown that the uterus was retro- 
verted, so that the intra-uterine radium im- 
pinged directly against the rectum at the level 
where the reaction later occurred. This associa- 
tion is too striking to be merely a coincidence. 

The accompanying diagrams illustrate the 
effect of retroversion and slipping of the ra- 
dium applicators in bringing the radium into 
closer juxtaposition to the anterior rectal wall. 

2. In 4 cases with an extrinsic reaction, 
skiagraphs taken at intervals during treat- 
ment had demonstrated that the intra-uterine 
applicator had slipped out from the uterus and 
come to lie in the posterior fornix, above the 
gauze packing. In one or two other cases, I 
have noted that the vaginal applicators them- 
selves have slipped, and come to lie above the 
packing. In either case there is inadequate 
distance protection of the rectum and the rec- 
tal mucosa in immediate proximity to the 
slipped applicator will receive a relatively high 
dose. 

3. I have seen one case with an intrinsic 
reaction situated just 1 inch above the vaginal 
introitus. In such a situation it is difficult to 
imagine the occurrence of a reaction except 
due to one of the radium applicators becoming 
dislocated from its original position against 
one or other fornix and coming to lie directly 
against the posterior vaginal wall in this site. 
Tison (loc. cit.) and Jeanneney and Wangermez 
also stress the importance of slipped appli- 
cators, and I think one can claim that the re- 
sulting overdosage is at any rate one of the fac- 
tors in the etiology of rectal reactions, and 
particularly in the intrinsic variety. In the 
cases in which the uterus is retroverted, should 
this not be discovered and allowed for, the ac- 
tual dose delivered to the anterior rectal wall 
in an average case receiving the present scheme 


TABLE III.——-SUMMARY OF SYMPTOMS, COMPLI- 
CATIONS, AND PROGNOSIS IN INTRINSIC AND 
EXTRINSIC REACTIONS 

















Intrinsic Extrinsic 

Symptoms } 

Tenesmus Present Present 

Diarrhea Present Present 

‘ain Frequent Frequent 

Hemorrhage Present Present 
Physical signs } 

Ulceration Present Present 

Mobility | Whole lesion mobile | Absolute fixity 


Induration Very limited or absent, Most striking feature 
is the amount of peri- 
rectal induration. 

| Pelvis typically 
“frozen” 





Complications 
Stenosis : Uncommon. Resultsin| Common. Due to ex- 
Fistula formation mobile fibrous ternal pressure. 





stricture | Fixed and distorted 
| _ canal 
| Uncommon Not infrequent 
Prognosis Spontaneous healing is: Treatment usually re- 
usual quired for one or 


other complication. 

Spontaneous healing 

does occur in minor- 
| ity of cases 








May be considerable _ 


Constitutional upset | Negligible 





of treatment at the Holt Radium Institute 
is more than 2,000 roentgens greater than that 
received when the uterus is lying anteverted. 
Such an additional dose is easily capable of 
determining the occurrence of a late radiation 
reaction in a mucosa that would otherwise 
have received a dose well within the limit of 
tolerance. With slipped applicators, compa- 
rable or even higher doses would occur, and 
I think this factor of local overdosage is a very 
real one. 

I postulate another etiological factor with 
especial regard to the extrinsic variety, namely, 
a widespread thrombosis of the blood vessels 
in the peri-rectal cellular tissues, induced by 
general radiation overdosage in the pelvis. 
(En passant, the question of overdosage is a 
relative one, several factors being concerned; 
such as the age and general health, the pres- 
ence of arteriosclerosis, the total lymphocyte 
count, et cetera.) The morphology of this 
variety suggests a more general change in the 
pelvic tissues rather than a purely local one, 
and the vascular hypothesis now to be elabo- 
rated appears to be the most satisfactory one. 
It is not suggested that there is a distinct 
etiology for each type of lesion, but rather 
that different factors play parts of different 
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importance in the particular instances. In the 
intrinsic lesions, the pathology is limited to a 
localized area of the rectal wall, while in the 
extrinsic lesions it has spread widely into the 
pelvic cellular tissue. That the two types are 
essentially the same pathologically is shown 
by the following observations: 

a. In some cases the peri-rectal induration 
has preceded the mucosal ulceration. 

b. In others, an intrinsic reaction has grad- 
ually spread into the adjoining cellular tissue 
so that, when re-examined after a few months, 
the case would be classed as a typical extrin- 
sic reaction. 

Therefore I suggest that the type of reac- 
tion depends on other factors such as local 
overdosage from slipped applicators, which, in 
the absence of an x-ray course, will tend to 
cause an intrinsic reaction, or too high a dose 
to the pelvis generally (x-rays plus radium), 
which will cause endarteritic changes in the 
pelvic cellular tissue with secondary strangu- 
lation of the blood supply to the rectal mucosa. 
The effect on the latter is similar in each in- 
stance. It stands to reason that given a pre- 
cipitating factor capable of causing endarter- 
itic phenomena the pathological process may 
commence at any area of the affected tissues 
(in this instance the pelvis). Naturally this 
will tend to occur where the precipitating 
factor is most concentrated, which is in ac- 
cordance with the observed phenomena. 

1. Themorphological appearances are those 
of necrosis. 

2. The region of the rectum affected pri- 
marily in practically all cases is, to a certain 
extent, a junctional one as regards its blood 
supply. This implies the presence of smaller 
tributaries than elsewhere, and this presup- 
poses easier vulnerability. In addition the 
blood supply to the rectum is more abundant 
posteriorly than anteriorly. This fact, plus 
the approximation of the anterior rectal wall 
to the radium applicators, is probably respon- 
sible for the constant anterior localization of 
these lesions. 

3. In the majority of intrinsic reactions, 
the lesion is localized to this anastomotic area, 
which corresponds approximately to that por- 
tion of the rectum nearest to the vaginal vault, 
and consequently to the radium applicators. 


In exceptional cases the lesion occurs at some 
other site, and then the presence of some other 
factor—such as retroversion—can be shown 
to play a part. 

4. In the extrinsic reactions it is very no- 
ticeable that the peri-rectal mass that results 
is always localized to the posterior segment of 
the pelvis. Vaginal examination will demon- 
strate that the anterior half of the pelvic cav- 
ity is free, and that the uterus is frequently 
mobile, but on rectal examination the typical 
lesion is palpated as a hard mass fixing the 
rectum to the hollow of the sacrum. This local- 
ization is most strikingly seen at laparotomy 
(and also in the case that came to autopsy) 
when the mass is found to surround the lower 
two-thirds of the rectum, filling in the sacral 
hollow completely, and extending upward as 
high as the third or even second sacral verte- 
bra, and the whole being absolutely fixed. The 
uterus is lying anteriorly and quite free from 
the mass, and the upper parts of the broad 
ligaments are also quite free. 

A little consideration makes one realize that 
this area of the pelvis has a very limited blood 
supply—in fact the only vessels in it of any size 
are the branches of the superior and middle 
hemorrhoidal arteries, the small middle sacral 
artery, and the lateral sacral arteries on the 
bony wall of the pelvis. Away from the bony 
walls the only vessels are the branches of the 
hemorrhoidals, and the only viscus is the rec- 
tum. On anatomical grounds it seems reason- 
able to me to suggest that the whole lesion 
is due to an occlusion of these vessels, with 
the production of a type of infarction of the 
whole posterior segment of the pelvis. It is 
known that radiation can cause vascular oc- 
clusion, and in this site, par excellence, there is 
extreme poverty of collateral circulation, so 
that once occlusion occurred infarction would 
be almost inevitable. 

5. The histological evidence to hand is cer- 
tainly in favor of this theory. The only char- 
acteristic feature found in the section taken 
through the rectal wall and adjoining tissues 
was thrombotic occlusion of most of the ves- 
sels seen, with recanalization in a few. The 
hard tissue of the mass is seen to be fibro- 
blastic tissue — seemingly a granulomatous 
response to local tissue damage, presumably 
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by devascularization. It is well known that 
radiation tends to produce an endarteriticlesion 
in the tissues irradiated, and the poorly vascu- 
larized peri-rectal tissues are no exception to 
this. To quote Pullinger “irradiation sets in 
train in the lumen of blood vessels a process 
which, by itself, is sufficient to bring about 
cell death on a large scale.’’ It is conceivable 
that thrombosis of some of the smaller radicles 
of the hemorrhoidal vessels may spread to the 
other vessels in the irradiated area until finally 
the bigger trunks are occluded with subsequent 
infarction. Certainly the two striking mor- 
phological features are the occurrence of the 
mucosal ulceration at the portion of mucosa 
with the poorest blood supply, and the local- 
ization of the peri-rectal mass to the posterior 
relatively avascular segment of the pelvis. The 
histological evidence of vascular thrombosis 
would seem to clinch the argument in favor 
of the hypothesis submitted. 

Other possible etiological factors are the 
presence of infection and the pre-existence of 
parametrial infiltration. The possible signifi- 
cance of infection is a moot point. Infection 
exists in the vast majority of cases of cervical 
cancer before treatment is instituted, making 
it impossible to deny that it may play some 
part. Clinically I have never noticed anything 
striking in this respect in these cases during 
treatment, whereas the tendency for pelvic 
infections to be flared up by treatment is 
widely known. Pyrexia of low degree during 
treatment is frequent, and the absence of a 
rectal reaction in any particular case might 
just as well be attributed to this factor. It 
is true that once a reaction has manifested 
itself, there is frequently a low grade pyrexia, 
but this is associated with mucosal ulceration, 
and the inevitable secondary infection that 
then occurs, though leucocytosis is unusual in 
these cases. I think it is doubtful whether 
infection plays a réle of any importance, though 
in the presence of infection any fibroblastic 
reaction in the peri-rectal tissues would be 
markedly exaggerated. 

Berard and Creyssel emphasize the pres- 
ence of parametrial infiltration before treat- 
ment as an important etiological factor, and 
Bailey also stresses its importance. However, 
I cannot confirm this view in the cases I have 


seen. In 2 cases there was no clinical sign of 
infiltration in either broad ligament prior to 
treatment, and in at least 6 other cases that 
I have seen the parametrial infiltration before 
treatment was minimal. The same criticism 
applies to the suggestion of Mugniery that the 
extrinsic variety is a peri-rectitis due to irra- 
diation of the parametria and uterosacral lig- 
aments previously infiltrated with new-growth. 
That this is present in a few cases is undeni- 
able, but it is equally true that it does not 
apply to many more. The occurrence of a 
peculiar type of ligneous infiltration following 
radiation is known in other situations besides 
the pelvis—it is commonly seen in the breast, 
for example, where the question of infection 
or pre-existing infiltration does not arise. 

I would summarize by saying that the only 
proven etiological factor is the occurrence of 
local accidental overdosage in the cases with 
an intrinsic reaction, when the resulting lesion 
is a local tissue necrosis, exactly comparable 
to radiation necrosis elsewhere. In: the cases 
with an extrinsic reaction I submit a hypoth- 
esis that the lesion is essentially a gangrene 
following post-irradiation deprivation of blood 
supply to the posterior segment of the pelvis, 
rather than a local tissue necrosis due to the 
direct action of the specific agent. The local- 
ization of the lesion is dependent upon several 
anatomical and morphological factors which 
have been detailed. 


PATHOLOGY 


No case of intrinsic reaction has come to 
postmortem examination, but an autopsy was 
obtained on the case of extrinsic reaction in 
which the patient died from hemorrhage. From 
the abdomen the contents of the posterior 
part of the pelvis were seen to be fixed in a 
tumor-like mass of firm, hard tissue. In front 
the mass was attached to the lowermost part 
of the uterus. It spread for approximately 2 
centimeters into the lower part of the right 
parametrium, and 3 centimeters into the left. 
It was then reflected backward on to the an- 
terior surface of the sacrum, to which it was 
firmly adherent from the second sacral ver- 
tebra above to just above the tip of the coccyx 
below. The mass was enveloping, adherent to, 
and constricting the rectum, whose lumen was 
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kinked and difficult to find. The tissue mass 
cut with a gritty feeling, exposing a surface 
showing small islands of fat lying in the inter- 
stices of a thick, glistening mass of plexiform 
fibrous strands. 

On the anterior wall of the rectum opposite 
the cervix was an ulcer—3 centimeters by 2 
centimeters—with heaped up and rather under- 
mined edges, and a grayish, sloughing base. 
The surrounding rectal mucosa was rather in- 
durated and thickened and granular in appear- 
ance. 

HISTOLOGY 

In the rectum the base of the ulcer showed 
a total loss of mucous membrane. Toward the 
edge of the ulcer some mucosa was seen, rec- 
ognizable as such in the depths of the crypts, 
but more superficially represented by a hyaline 
reticulum containing a few pycnotic nuclei, 
plasma cells, and lymphocytes. In the sub- 
mucosa there was an intense plasma cell infil- 
tration, among which were scattered a few 
eosinophil polymorphonuclears. The arteri- 
olar walls showed some medial thickening, and 
a severe endarteritis, in many cases leading to 
complete occlusion of the lumina. The mus- 
cular coats were sparsely infiltrated with 
plasma cells, and the arterioles showed the 
same changes as the vessels of the submucosa. 
The adventitia presented much the same pic- 
ture as that seen in the submucosa, the salient 
features being the plasma cell infiltration and 
obliterative arteriolar changes, with a few 
scattered eosinophils and lymphocytes. 

Further away from the adventitia the con- 
gregation of plasma cells diminished, and young 
fibroblasts began to be present in increasing 
numbers. Further out still—now in’the actual 
peri-rectal mass—the plasma cell element dis- 
appeared quite sharply, and a typical field 
showed an odd islet of fat, surrounded by a 
relatively avascular fibrous tissue witha hyaline 
appearance. Fibrous tissue cells were scanty, 
an occasional lymphocyte was seen, and a very 
occasional new-formed blood vessel. Where 
present these latter showed none of the oblit- 
erative characteristics seen in the rectal ves- 
sels. In places the fibrous tissue enveloped 
small vessels, the lumina of which were 
occluded by old thrombi, but were under- 
going a process of re-canalization. 


The general picture in the peri-rectal mass 
suggests an indolent granulation tissue re- 
sponse, such as might be called forth by a 
process of infarction. It is difficult to imagine 
any resolution occurring in view of the poor 
blood supply, and the end-result should be 
an avascular cicatrix, probably stenosing th 
rectum almost entirely. The rectal ulceration, 
however, does not resemble any specific proc 
ess, but is more suggestive of an ischemic 
necrosis of epithelium—a view supported by 
the underlying endarteritic phenomena. These 
findings are completely in accord with Pull- 
inger’s experimental demonstration of throm 
bosis following irradiation of normal tissues. 

Study of the histology of this reaction seems 
to confirm the theory I put forward as regards 
the etiology of the condition. I have suggested 
that a spreading obliterative endarteritic proc 
ess occurring in the relatively poorly vascular- 
ized posterior segment of the pelvis would 
produce an ulceration in the rectum as a result 
of deprivation of its blood supply in that par- 
ticular region where the process was most 
marked. The histological ‘appearances are 
those of widespread vascular occlusion, associ- 
ated with the formation of a mass of avascular 
fibrous tissue forming yet another barrier be- 
tween the rectal mucosa and its source of blood 
supply. The histology also suggests one line 
of treatment that might be of some value— 
sympathectomy should re-vascularize the af- 
fected zone to a certain extent at any rate, 
and possibly avert the avascular cicatrix that 
would otherwise seem to be inevitable. 


TREATMENT 


Treatment will have to be discussed under 
the headings of the treatment of the actual 
lesion itself and the treatment of the com- 
plications of the lesion. 

a. Treatment of the rectal lesion. The stand- 
ard method of treatment (Hurdon) is to give 
bowel wash-outs twice daily with saline or 
some weak antiseptic, introduced no hotter 
than can be comfortably tolerated. Each in- 
jection is followed by the instillation of as 
many ounces of liquid paraffin as the patient 
will tolerate (average 4 to 6), the patient being 
kept in bed for the duration of the treatment. 
In some of the severer cases, the wash-outs 
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cause too much discomfort at first, but the 
oil instillations give relief, and they are more 
easily retained if the foot of the bed is ele- 
vated. The other important thing to bear in 
mind is the necessity of getting a regular and 
soft action of the bowels. 

Alternative methods of treatment are the 
use of diathermy and the making of a colos- 
tomy. Diathermy is used on the Continent, 
and dramatic results are claimed, but I have 
no personal experience with the method. 
Colostomy is theoretically ideal, and I know 
of cases in which it has been done with very 
gratifying results, the lesion healing, and the 
colostomy being closed in a few months. I 
think that its use could be more often advo- 
cated in non-obstructive cases. 

b. Treatment of complications. The com- 
plications calling for treatment are stenosis, 
hemorrhage, and pain. 

1. Stenosis. Once stenosis occurs to any 
marked degree, a colostomy is imperative. 
This colostomy need not necessarily be per- 
manent, as the stenosis may lessen with grad- 
ual resolution of the lesion, but in the majority 
of cases it will have to remain open. I doubt if 
these cases would lend themselves to any sort 
of excisional or reconstructive surgery in the 
pelvis. 

2. Hemorrhage. Colostomy is also the only 
satisfactory treatment of recurrent bleeding. 
Hemorrhage tends to cease once feces are not 
constantly passing over the ulcerated surface. 
I have seen only one case in which such a 
drastic measure was required. 

3. Pain. This can be the most serious symp- 
tom in these cases, and often calls for relief per 
se. In the majority of cases the tenesmus and 
the discomfort after evacuation of the bowels 
are relieved shortly after the commencement 
of wash-outs and instillations, but there is a 
severer type of pain which can occur and form 
a separate problem by itself. This pain is 
deep-seated in the hypogastrium and pelvis, 
is burning in nature with intermittent colicky 
exacerbations, and often likened to a bearing- 
down pain. It is often severe enough to prevent 
sleep. It is usually precipitated by an action 
of the bowels, though between such exacer- 
bations it tends to persist as a dull ache. Radi- 
ation may occur to the front and sides of the 


thighs, but the pain is mostly restricted to the 
hypogastrium and lowermost part of the back. 
Really severe pain of this nature occurs more 
frequently in the extrinsic reactions. 

The primary indication for treatment here 
is relief of pain. I have obtained relief by one 
or other of two distinct measures, or by a com- 
bination of both. Shortcircuiting of the lesion 
by colostomy, or section of the afferent nerve 
supply to the rectum will abolish the pain; 
either alone will suffice, but to my mind there 
is a considerable argument for combining the 
two procedures on the grounds, particularly in 
the usual extrinsic reactions, that quicker res- 
olution of the lesion should result—shortcir- 
cuiting allows more rapid healing of the ulcer- 
ated mucosa, while presacral sympathectomy 
appreciably increases the pelvic blood supply, 
and should, pari passu, accelerate the resorp- 
tive process. To date I have carried out these 
procedures on 7 patients. (The actual opera- 
tions in 4 of the cases were carried out by 
Professor E. D. Telford, and Mr. H. T. Sim- 
mons, to both of whom my grateful thanks are 
tendered.) The therapeutic effect in each case 
as regards pain relief has been most dramatic, 
being immediate and permanent, but it is yet 
too early to comment on the effect on the 
healing process, though I think resolution is 
occurring rapidly. The laparotomies have also 
afforded opportunity to examine the lesions 
from within, as described. A fair estimate 
of the severity of the pain in these patients 
is obtained by studying their willingness to 
undergo such a major operation for its relief. 

The following are brief case histories of the 
patients on whom presacral sympathectomy 
has been carried out: 


CasE 1. Mrs. M. E. R., aged 61 years, had been 
treated with x-rays and radium for a stage II carci- 
noma of the cervix in February and March, 10935. 
She had been well for 10 months, when hemorrhage 
and severe bearing-down pain occurred. Examina- 
tion showed a typical extrinsic reaction. Because of 
the continuance of hemorrhage and the severity of 
the pain, it was decided to do a colostomy and sym- 
pathectomy in February, 1936. The result was 
cessation of bleeding and immediate relief of pain. 
This has persisted to date, the rectal mucosa is heal- 
ing, and the peri-rectal mass is softening. It is hoped 
to close the colostomy later. 

CASE 2. Mrs. F. H., aged 4o years, had been 
treated with x-rays and radium for a stage IT carci- 
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noma of the cervix in August and September, 1935. 
She had been well for 7 months when hemorrhage 
and severe pain after defecation commenced. Ex- 
amination showed a typical extrinsic reaction. Pain 
persisted and was very severe, so sympathectomy was 
done in May, 1936. This resulted in immediate and 
almost complete relief. The lesion produced gradual 
occlusion of the rectum, necessitating colostomy in 
September, 1936. Patient has been much improved, 
is gaining weight, and is free from pain. The rectal 
mucosa is healed, but lumen is still stenosed, though 
the fibrous obstructing mass is definitely softening. 

CasE 3. Mrs. H. H., aged 37 years, had been 
treated with x-rays and radium in April and May, 
1936, for a stage II carcinoma of the cervix. In middle 
of x-ray course patient complained of some tenesmus 
but was unfortunately not proctoscoped then, al- 
though the treatment was curtailed as a safeguard. 
Low-grade intestinal obstruction followed with grad- 
ual distention. In 2 months a typical extrinsic reac- 
tion had developed, and there was much associated 
pain. Patient’s general condition was so poor that 
it was deemed advisable to do only colostomy first; 
this was done in August, 1936. Three weeks later, as 
pain was still severe and as her general condition was 
better, sympathectomy was done. Pain relief was 
not striking at first, owing to large functional ele- 
ment, but within 3 months it had completely dis- 
appeared. Patient had gained weight, and the rectal 
mucosa was healing, when pelvic recurrence of her 
malignancy killed her 1 year later. 

Case 4. Mrs. E. M., aged 54 years, had been 
treated with x-rays and radium in February and 
March, 1936, for a stage III carcinoma of the cervix. 
She had been well for 6 months when colicky pain 
and hemorrhage commenced, and examination re- 
vealed a typical extrinsic reaction. Pain was very 
severe, and rectal stenosis was already present, so 
colostomy and sympathectomy were done in October, 
1936. Result was immediate relief of pain. Very 
marked resolution has occurred, and already the 
stenosis has largely disappeared. Closure of the 
colostomy has since been carried out. (February, 
1938, by Mr. H. T. Simmons.) 

CasE 5. Mrs. M. S., aged 48 years, was treated 
with radium and x-rays from October to December, 
1936, for a stage II carcinoma of the cervix. Six 
months later, subacute obstruction of the rectum 
occurred, necessitating a colostomy. Presacral neu- 
rectomy was done at the same time. Following a 
satisfactory convalescence the patient was dis- 
charged. Nine months later (February, 1938), her 
doctor reported her condition as quite satisfactory. 

Case 6. Mrs. A. A., aged 60 years, was treated 
with x-rays and radium in September and October, 
1935, for a stage II carcinoma of the cervix. Twelve 
months later she developed a definite extrinsic reac- 
tion which chiefly caused considerable pain. There 
was but little stenosis, so sympathectomy alone was 
done. Nine months after this, the pelvis was appre- 
ciably softer, no obstruction had developed, and the 
patient was free from pain. 


CasE 7. Mrs. A. C., aged 51 years, was treated 
with radium and x-rays for a stage III carcinoma of 
the cervix in December, 1936 and January, 1937. 
She was well for 9 months when sudden onset of 
diarrhea and rectal hemorrhage occurred. Extrinsic 
reaction developed, and pain became a predominant 
symptom. No definite stenosis as yet, but from 
rapid development of peri-rectal mass it is very 
probable soon. Presacral sympathectomy was done 
January, 1938, with immediate and lasting relief of 
pain. No colostomy has been required as yet. 


It will be seen that in 5 cases, sympathec- 
tomy has been combined with colostomy, and 
the argument for sympathectomy rests on 
Cases 2 and 3. In Case 2, sympathectomy was 
done alone first, and produced complete pain 
relief, but colostomy was necessitated later 
because of rectal stenosis. In Case 3, the colos- 
tomy was done first and produced no pain 
relief. Sympathectomy was again successful. 
I think sympathectomy alone is justified in a 
reaction causing severe pain and not associ- 
ated with rectal stenosis, as in Case 6, though 
in the few cases met with the two symptoms 
will probably both occur, and require the 
double therapy. In Case 7 (as in Case 2) a 
preliminary sympathectomy has been done in 
the presence of considerable peri-rectal indu- 
ration not as yet producing stenosis, in the 
hope that resolution of the indurative process 
may be accelerated and stenosis prevented. 


PROPHYLAXIS 


From the argument so far it is obvious that 
avoidance of high dose effects in the pelvis 
will go far to eliminate the incidence of these 
complications almost completely, but the es- 
sential need in the treatment of cervical cancer 
is, while avoiding these, to deliver as high a 
dose as possible to the pelvis. I have elabo- 
rated several methods of investigation whereby 
the actual dose of radiation delivered to the 
rectal wall may be estimated. In an occasional 
case in which a laparotomy was indicated for 
some reason or other, I have implanted an 
empty gold seed in the muscle coat of the 
rectum: this is clearly visible in subsequent 
roentgenographs, and shows the proximity of 
the anterior rectal wall to the vaginal and 
uterine radium. Alternatively, the anterior 
rectal wall may be delineated by smearing it 
through a proctoscope with a barium-traga- 
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canth mucilage, this again is clearly seen in 
skiagraphs. 

With the added experience gained from a 
detailed study of these reactions, the various 
accessory methods of investigation described, 
and a due regard for the prophylactic points 
to be enumerated, it should be possible to 
reduce the incidence of late or chronic reac- 
tions—already less than 5 per cent—toa purely 
nominal figure. 

1. In order to utilize to the full the pos- 
sibility of obtaining distance protection from 
the rectum, all vaginal applications of radium 
should be made with the patient in the knee- 
chest position. 

2. The lips of the cervix, or a portion of the 
growth, should be sutured over the intra- 
uterine tube to ensure that it does not slip 
into the vagina, or alternatively, a special 
type of applicator devised to prevent this com- 
plication, should be used. 

3. A locking device for the vaginal applica- 
tors should be used in order to prevent slipping 
and approximation. 

4. Repeated skiagraphs should be made 
during treatment to ensure that the position 
of the applicators remains constant; if slipping 
occurs, it is recognized, and the radium can 
be removed before damage is done. 

5. Inthe presence of retroversion, the intra- 
uterine dose should be reduced, or the distal 
needle omitted in subsequent applications. 

6. A special applicator should be used dur- 
ing x-ray treatment to limit the amount of 
radiation delivered to the rectum. 

7. Routine blood counts during treatment 
will demonstrate any marked constitutional 
effect due to the radiation. A pronounced 
lymphopenia should indicate the advisability 
of stopping treatment. 

8. Preliminary proctoscopy will show 
whether or not the rectal mucosa is normal 
before radiation. Should rectal symptoms occur 
during treatment, proctoscopy will show 
whether or not there is any excessive reaction, 
and will decide whether the continuance of 
treatment is safe. 


SUMMARY 


The occurrence of ulceration of the rectum 
following irradiation treatment of carcinoma 


of the cervix has been described. The lesions 
resemble carcinoma on digital examination, 
and hence have been named “pseudocarci- 
noma of the rectum.” Their morphology has 
been detailed, two distinct types being found, 
one of which is restricted to the rectal wall, 
while the other appears to involve mainly the 
peri-rectal tissues, with secondary involvement 
of the rectum. Diagnosis is made on the clin- 
ical features, plus a history of previous irradi- 
ation, and it is confirmed, when necessary, by 
a biopsy. 

The etiological factors have been discussed, 
and it has been shown that many cases are 
associated with local overdosage in the vaginal 
vault. There is no other common factor recog- 
nized. The histology of both types of lesion 
have a striking feature in common, namely, 
vascular occlusion throughout, and it suggested 
that this phenomenon may be the vital one 
concerned—irradiation causing thrombosis in 
some of the smaller branches of the hemor- 
rhoidal vessels, and this spreading leads to 
obliteration of the blood supply of the rectum 
in the junctional region, followed by the occur- 
rence of infarction and mucosal ulceration. 

The favorable prognosis in most cases is 
described, and the varieties of treatment of 
the complications that may be called for are 
indicated. Finally, several technical details 
that may be influential in avoiding the occur- 
rence of these complications are listed. 
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THE NON-SURGICAL TREATMENT OF HYPERTHYROIDISM 
COMPLICATING HEART DISEASE 


WILLIAM W. NEWMAN, M.D., and L. HENRY GARLAND, M.D., San Francisco, California 


BOUT a year ago we suggested to a 
fellow internist that a certain patient 
suffering from hyperthyroidism com- 
plicating heart disease be treated by 

roentgen irradiation of the thyroid gland, a 
method which we have been using for some 
years. Our colleague informed us that he con- 
sidered this form of therapy entirely useless 
and that it had been abandoned, not only by 
the medical staff, but also by the x-ray de- 
partment of his institution. Since we have 
respect for this man’s opinion, his remarks 
challenged us to attempt to determine if the 
results which we had been getting from the 
x-ray treatment of hyperthyroidism were 
really as satisfactory as we had thought, or 
whether we were being completely deluded in 
regard to them. 

Cursory perusal of the literature made it 
obvious that many physicians of good repute 
think well of the method. As early as 1902, 
Williams (14) spoke favorably of the irradia- 
tion treatment of goiter and in 1908, Pfahler 
(g) reported the treatment of several cases 
with good clinical results, as did Means and 
Aub in 1917. Williams (13) in Radiology for 
1932, reporting two hundred of his own cases, 
gives a bibliography of some 75 articles pub- 
lished between 1925 and 1930 all dealing spe- 
cifically with this subject and most of them 
reporting favorably. Many of the more fecent 
reports are well supported with objective data 
such as basal metabolic rate, weight, pulse 
rate, etc. A very few of the best substantiated 
of these are included in Table I. 

In the face of such a voluminous and gen- 
erally favorable literature on the subject it 
would seem superfluous to report a small series 
of 28 cases were it not for the fact that there 
is still considerable difference of opinion in 
regard to the effectiveness of the x-ray treat- 
ment of hyperthyroidism. 

Patients suffering from hyperthyroidism 
complain of symptoms chiefly from two 


sources: (a) the central nervous system, in 
the form of nervousness and tremor, and (b) 
the cardiovascular system, in the form of 
palpitation of the heart and, perhaps, short- 
ness of breath or chest pain on exertion. It is 
not surprising, therefore, that a few patients 
with uncomplicated hyperthyroidism arrive 
in the office of the cardiologist. Moreover, 
the increased circulatory demands of the 
hyperthyroid state often makes incompetent 
a somewhat damaged heart that otherwise 
would not, at that time at least, show evi- 
dence of failure. Thus, the cardiologist sees 
Graves’ disease both with and without or- 
ganic heart complications. 

It is beyond the scope of this paper to go 
into the details of the diagnosis of hyperthy- 
roidism complicating heart disease as we are 
here concerned chiefly with treatment. It is 
the overactivity or perverted activity of the 
thyroid gland and not its enlargement (which 
may or may not also be present) that is chiefly 
responsible for thyroid disease and which we 
attempt to correct. We do not try to differ- 
entiate between toxic thyroid adenoma and 
diffuse hyperplasia, since we believe that 
these two conditions often co-exist in the same 
gland and nothing is gained, at least as far 
as therapy goes, in attempting their, perhaps, 
artificial separation. 

In a patient with heart disease we are led 
to suspect a possible hyperthyroid complica- 
tion if he has unaccountably lost weight in 
spite of a good appetite, is excessively ner- 
vous and sweaty, has a pulse rate more rapid 
than one would anticipate from the degree of 
heart disease present; or has some of the 
physical signs of hyperthyroidism, such as 
prominent eyes, fine tremor, goiter, or auricu- 
lar fibrillation without obvious cause. If any 
of the foregoing signs or symptoms make us 
even vaguely suspicious that the thyroid 
gland is overactive we take a basal metabo- 
lism test, and repeat the test, if necessary, on 
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rABLE I.—A FEW OF THE MANY RECENT 
REPORTS ON X-RAY TREATMENT OF HY- 















































PERTHYROIDISM 
| Im- Satis- 
Year Author Cases |Cured %| proved | factory 
% % 
1935 | Quiney | (x1) 73 | 89.7 | 8.1 | 97.8 
1934 | A. M. Smith (12) 76.0 
1936 Harris & Rose | (5) 193 | 67.0 
ea Williams | (13) 200 | 80.5 | 13.5 | 84.0 
1932 | Menville (8) | 10,541 | 66.22 | 21.07 87.0 
(questionnaire to | 
200 radiologists) | 
1034 | Pfahler | (10) 440 | 57.3 | 30.6 | 87.9 





subsequent days until we are satisfied that a 
reliable rate has been determined. 

Heart disease may so mask the usual signs 
and symptoms of hyperthyroidism that we 
have come to rely greatly on metabolism test- 
ing to make the diagnosis of thyroid heart 
disease, much as we rely on the Wassermann 
test in the diagnosis of syphilitic heart disease. 
Unfortunately, however, the basal metabolism 
test is much less reliable than is the Wasser- 
mann, and therefore we must be very sure of 
our laboratory and of all the conditions under 
which the test was taken. The most impor- 
tant point is that the test be made by a care- 
ful and tactful technician who can gain the 
apprehensive patient’s confidence and co- 
operation. It is futile to attempt a test on an 
orthopneic patient or one in any other dis- 
tress. All the basal metabolism tests on the 
patients here reported were done in one 
laboratory by the same technician, who has 
completed over 3500 tests and whose work 
we feel is most reliable. 

During the past several years we have made 
a definite diagnosis of hyperthyroidism on 
private patients directly under our care 33 
times. Of these, 2 left our control and were 
operated upon elsewhere, 2 more took only 
one treatment and were seen no more, and 
the datum on 1 other is entirely inadequate. 
This leaves a total of 28 unselected patients 
who were treated by the method described. 

The type of patient met with is outlined in 
Table IT. 

Once the diagnosis is established treatment 
is begun at once. The patient is treated am- 


TABLE II.—CLASSIFICATION OF 28 PATIENTS 


Number Percentage 
Sex 


COR iy ens ice dbewh ase eesdaawdee 19 68 
NS cs 6055 pdame dank eewawewen 9 3 
Organic heart complications 
NO sli dina tae ina on asign ego wwnenelac ; 4 14 
SI i iuin' es Sei siewigta bo ain Ga evioeles 6 21 
INS cain icin sinwaipelainn ssa wedee 16 57 
oso Pecnarvananaeeapriven teens I 
IIR rs sien cacnaet irene I 
Auricullar Gbrillation.. .........:.. 0s0sses-cesecs II 39 


Age: Range 22 to 72 years; average 50 years. 
Basal metabolic rate: Range plus 14 per cent to plus 70 per cent; 
average plus 35.1 per cent. 


bulatorily unless severely decompensated and 
is thus usually able to continue with his house- 
hold or business duties. Digitalis and perhaps 
quinidine is used if auricular fibrillation is 
present. Luminol or bromide is usually neces- 
sary for nervousness, and diuretics, such as 
salyrgan, may have to be used at first if the 
patient is waterlogged. Iodine in the form of 
Lugol’s solution, 5 to 10 drops three times a 
day, is uniformly prescribed from the start. 
It is our opinion that these measures are of 
importance only in ameliorating the symp- 
toms until irradiation of the thyroid starts to 
show its effect, which usually takes place in 
from 3 to 6 weeks. The patient is sent to the 
radiologist who is given the essential data on 
the case and the details of the irradiation are 
left entirely in his hands. Treatments have 
usually been given at intervals of from 3 to 7 
days, and we anticipate beginning to see 
results by the sixth treatment at which time 
we usually repeat our basal metabolism. If 
the rate is approaching the plus 10 per cent 
mark by this time, we may discontinue 
irradiation; as a rule, however, a complete 
course of about 12 treatments is necessary, 
and this is about the average number given to 
each patient in this series. We have had no 
complications from the treatment except for 
a slight and transient sensation of burning 
over the skin of the neck, a little dryness of 
the throat, or hoarseness. 

Radiation therapy in patients suffering with 
hyperthyroidism has been directed to both the 
pituitary and the thyroid glands. Experi- 
mentally, Epifanio and Cola have shown that 
large doses of irradiation administered to the 
pituitary gland of experimental animals 
caused atrophy of the thyroid and thymus. 
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NUMBER OF CASES 
Fig. 1. Diagram showing behavior of basal metabolic rate, weight, and puise rate under irradiation. Average of all 


cases treated—28. 


Borak and others have reported favorable 
results from irradiation of the pituitary in 
patients with hyperthyroidism. One of us has 
had limited experience with this method in 
clinical practice, but not yet sufficient to war- 
rant definite conclusions. 

Eckert and others have shown that definite 
histological changes, consistent with clinical 
results, occur in the hyperplastic or abnormal 
thyroid following adequate dosage of irradia- 
tion. New experimental work on this subject 
is detailed extensively by Harris in a recent 
comprehensive article. It has been con- 
clusively shown that adequate doses of irradia- 
tion may be safely applied to the thyroid 


TABLE III.—RESULTS ON TOTAL GROUP OF 
28 CONSECUTIVE PATIENTS (IN AVERAGES) 


Observation period average—z2 years, 4 months 


Patients 
with 

Av.B.M.R. Av.weight B.M.R.+ 

% Ib. Av. Pulse 10% or less 
ee OLE eee +35-1 136 04 ° 
es aaeversebesdecwns + 4. 143 73 64 

6 hos aaa iconic +31. 7* ait 
Within 3 months........ +10. 141 75 43 
Within 1 year.......... + 6. +145 73 60 
*Gain. tBeat drop. 


without producing either serious skin changes 
or hypofunction of the normal parathyroid 
glands. Further, Lahey and others have 
shown that it is no more difficult to extirpate 
the thyroid, should such be necessary, in pa- 
tients who have had proper irradiation than 
in patients who have not been irradiated. 

As regards the irradiation therapy of hyper- 
thyroidism generally (as distinct from the 
therapy of cardiac hyperthyroid patients) it 
is our impression that: (1) acute, rapidly pro- 
gressive hyperthyroidism and (2) chronic 
cases of hyperthyroidism with large, nodular 
goiters may well be subjected to surgery im- 
mediately; (3) all other cases of hyperthy- 
roidism may well be irradiated and only the 


TABLE IV.—RESULTS OF TREATMENT WITH 
REST AND IODINE (HYMAN AND KESSEL’S 
50 PATIENTS) COMPARED WITH RESULTS 
FROM X-RAY (28 PATIENTS THIS SERIES) 


Percentage of patients whose B.M.R.’s were +15% 


or less 
Todine series X-ray series 
% % 
At the initial examination................ 2 3 
We Bs Saicsccnsdccccrrreccses 15 54 
Within 1 baat Sede cduhoupeaasesGac P 23 68 
errr eerie 26 71 
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Fig. 2. Weight, pulse, and metabolism record in Case 1. 


refractory ones submitted to operation. Ap- 
proximately 70 per cent of all cases of hyper- 
thyroidism properly irradiated will show 
clinical cures. The present “resistance” of 
many physicians to the treatment of hyper- 
thyroidism by irradiation is analogous to the 
“resistance”’ of surgeons to the treatment of 
carcinoma of the cervix by irradiation in 
former days. It has now been thoroughly 
shown that a slightly higher percentage of all 
cases of carcinoma of the cervix can be cured 
by irradiation than can be cured by surgery, 
and with a far smaller mortality. Similarly, 
although the operative mortality in thyroid- 
ectomy is quite low, the irradiation mortality 


TABLE V.—“‘CURED’’ GROUP—17 PATIENTS, OR 
60 PER CENT OF TOTAL 


Observation period average—2 years, to months 


% with 
Average -M.R. 
B.M.R. Weight +10 or 
% pounds Pulse less 
Re inn edoninnnw Aare ierestat - 35-4 139 90 ° 
een ny ree —6. 149 68 100 
GR ied cc siadenesoosasn 41.* rot 22t 
Within 3 months...........00... FS. 144 73 53 
WE es ireticcnddect whens —3. 148 69 04 


*Drop. tGain. {Beat drop. 


_ CRITERIA: (1) Disappearance of the symptoms of hyperthyroidism; 
(2) economic restitution; (3) basal metabolic rate of +10 per cent or be- 
low; (4) basal pulse rate of 80 or below; (5) gain of weight to near former 
average. 


is negligible and the method, therefore, 
clinically superior for use in appropriate 
cases. 

Our present technical factors are as follows: 

Medium or high voltage (125-200 kilo- 
volts), moderate filtration (0.25-0.5 milli- 
meter copper plus 1 millimeter aluminum), 
half-value layer o.3-0.9 millimeter copper, 
target-skin distance 25~50 centimeters, skin 
fields 14-17 centimeters diameter, a narrow 
strip of lead rubber over larynx and trachea 
(2 by 12 centimeters), one single anterior 
field. To this field is administered from 150 
to 200 r/air every second or third day, up to 
a total dosage of approximately 2000 r/air. 


TABLE VI.—‘‘IMPROVED’”’ GROUP—8 PATIENTS 
OR 28 PER CENT OF TOTAL 


Observation period average—2 years 


Average 
B.M.R. Av. weight 
% pounds Av. pulse 

SS ae ee Se ee +34-5 144 87 
Pe aicetenrienscaesezaeineues +14. 145 738 
a OR ee See 20.* 1t ot 
Within 9 meets... 5c ccc csccces +16. 145 74 
Le +13. 149 78 


*Drop. tGain. {Beat drop. 


CRITERIA: (1) Definite improvement in the symptoms of hyper- 
thyroidism; (2) economic restitution; (3) a distinct reduction in basal 
metabolic rate although usually not to normal together with usually a 
gain in weight and drop in pulse rate. 
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Fig. 3. Weight, pulse, and metabolism record in Case 2. 


The results of the treatment in the entire 
group of patients as far as the objective data 
of basal metabolic rate, weight, and pulse 
rate are concerned are summarized in Table 
III. The data are purely objective and were 
recorded by the technician at the time the 
metabolism tests were taken. 

We must bear in mind that we are dealing 
with a chronic illness which is subject to spon- 
taneous remissions and in which such remis- 
sions are quite regularly produced by the 
administration of iodine. The improvement 


TABLE VII.—RELATION OF HEIGHT OF INITIAL 
BASAL METABOLIC RATE TO FINAL RESULTS 


Initial B.M.R.—% Cases Cases 





Plus 70 I Cured 
Plus 60 to 69 ; 2 cured 
1 failure 
Plus 50 to 50 I Improved 
Plus 40 to 4 3 cured 
2 improved 
Plus 30 to 39 4 cured 
| 2 improved 
Plus 20 to 29 ) | 4 cured 
3 improved 
| 2 failures 
Plus 10 to 19 j 3 | 3 cured 
No apparent correlation between initial height of basal metabolic rate 
nd degree of final improvement 


which may be attained by rest, sedatives, 
and iodine alone is well shown by the 50 
cases of hyperthyroidism reported by Hyman 
and Kessel in 1923, after having been followed 
for an average of about 2 years. 

The improvement in their cases, however. 
is nowhere nearly as great nor as prompt as 
in the cases here reported in which x-ray was 
also used. That it is the x-ray that is chiefly 
responsible for the high percentage of cures is 
also evidenced by the fact that most of the 
series of cases reported in the literature were 
treated with x-ray alone without any iodine 
(10, 11, 13). 

In evaluating the results of therapy the 
entire group of 28 patients is subdivided arti- 
ficially and arbitrarily into 3 headings: the 
Cured—similar to Case 1 (to be reported here) 
of which there were 17, or 60 per cent; the 
Improved—8, or 28 per cent; and the Failures 
3, OF 12 per cent. 

The objective data on the 
are given in Table V. 

Of the 3, or 11 per cent, failures, 2 became 
a little better but stopped improving and were 
referred for surgery, after which one became 
cured and the other died five days after opera- 
tion. The third never made what we con- 
sidered satisfactory improvement either ob- 
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Case c i eart 
No. | Sex |Age | compli- 


| cation 
2698 | M | 50 | 

















1921 | F | 30 I 
+ | 1570 | M | 60 3&4 
2622 | F | 67 i 
|x625|M|ss| 2 
aie tel a 
= iene 














245 | F | 37 4 
11 | 2636 | eae 3 
12 | 1878 | I 22 I 

















\ 2653 | I 0 1&2 

‘| mit iel < 
» | 1850] F | 53 5 
0 | 1757 | M | 57 3, 
1 | 2070 | F 57 2&3 























3855 | N 32 NONE 
23 | 3906 F 60 ‘ 3 

| 1s78|F | go] 2&4 
s|1685|F | 52] 
6 | 2436 F | 72 | 2&4 
27 | 2256 | F | 50 | 4 
8 | rset] F | gr | 1&2 


“Organic heart complication (Key) 
1. Rheumatic 
. Auricular fibrillation 
Degenerative 
Hypertension 
5. Coronary occlusion 
6. Lues 


jectively or symptomatically, although she 
was able to return to teaching school for 1% 
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years; she then died of a stroke. 


Brief case reports will illustrate the type of 


result most generally attained: 


CasE 1. No. 3340, male, 62 years of age, manager 
of a men’s club, was referred to us by a surgeon on 
January 2, 1936. He complained of shortness of 
breath and palpitation on walking up slight grades, 
increased nervousness, and loss of weight of 13 
pounds, all of which began during the preceding 4 


months. 
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Examination revealed a rather thin man whose 
skin was warm and moist. His eyes showed a slight 
lid lag and an arcus senilis was present. The thy- 


roid gland was palpable but not enlarged. There 


was a moderate tremor, the pulse rate was 96, and 


the blood pressure was 160/75. The heart sounds 
were quite loud and a short systolic murmur accom- 


panied the first sound at the apex. 


The ankles 


showed edema. X-ray showed a normal sized heart, 
but an electrocardiogram showed a flat T). 

It was considered that the patient had degenera- 
tive heart disease and although a hyperthyroidism 
was suspected, it was not definitely diagnosed at this 
time. 
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In spite of bed rest, digitalis, and restriction of 
salt and fluid intake, edema progressed, nervousness 
became more marked, paroxysms of auricular fibril- 
lation ensued, and the patient’s weight dropped. 
After a month of a downhill course a basal metabo- 
lism test was taken which showed a rate of +40 
per cent. The patient was immediately given Lugol’s 
solution, ro drops three times a day, and started on 
x-ray treatment to the thyroid. He was able to get 
to the radiologist only with difficulty because of 
weakness. For the first 4 weeks of treatment with 
iodine and x-ray he continued to get worse and on 
March 16, 1936, his weight had dropped to 126 
pounds, his basal pulse was 100 and his basal meta- 
bolic rate was still +23 per cent. 

By March 23, 1936, he had had 10 x-ray treat- 
ments, was feeling a little better, and his basal 
metabolic rate had come down to +9 per cent. 
However, his weight was only 125 pounds in spite 
of the fact that he was still edematous, his pulse 
rate was 94, and he was having paroxysms of auricu- 
lar fibrillation two or three times a day. 

From this point, 6 weeks after x-ray treatment 
was started, he improved rapidly. A month later 
edema had disappeared, the pulse was down to 80, 
and he started going back to his office part time. By 
July 1, 1936, just 6 months from the beginning of 
treatment, he stated that he felt particularly well, 
was working regularly, his pulse was 60, and it was 
necessary for him to diet to keep his weight within 
bounds, which state of well-being he has kept to the 
present date. 

CasE 2. No. 2698, male, 52 years of age, a clerical 
worker, was first seen at his home, August 15, 1934, 
a little over 3 years ago. 

He was complaining of weakness, palpitation, 
nervousness, and loss of weight from about 200 
pounds to 170 pounds, all during the preceding 
month, although he had not been feeling quite well 
for 2 or 3 months before that. 

When seen, he was lying in bed, very restless, 
fidgety, and constantly sticking his feet out from 
under the covers, drawing them in, turning over, 
etc. He looked as though he had lost some weight 
and was quite tremulous. His heart rate was 130 
and absolutely irregular. The heart sounds were 
clear and the blood pressure was 120/70. The elec- 
trocardiogram showed auricular fibrillation but no 
other abnormality. He had had a similar but milder 
attack some 1o years before. 

It appeared obvious that the man was suffering 
from hyperthyroidism with auricular fibrillation. 
He was sent down on the next morning for a basal 
metabolism test which showed a rate of +30. An 
electrocardiogram showed auricular fibrillation. 
X-ray examination showed no enlargement of the 
heart. He was immediately placed upon Lugol’s 


solution and started on x-ray treatments to the 
thyroid. 

He had been taking 40 drops of digitalis twice a 
day for the preceding month, in spite of which his 
heart rate was still 130. He was continued on 2 
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grains of digitalis leaf twice a day, about the same 
dose as he had been taking of the tincture. By Sep- 
tember 8, 1934, a little over 3 weeks from starting 
treatment, his basal metabolic rate was +1 per 
cent, and his pulse rate down to 60, although stil] 
absolutely irregular. He had not gained any weight, 
but was feeling well enough so that he was allowed 
to go away to the country for a couple of weeks. 

One month later he came back stating that he 
felt fine, could walk 1 or 2 miles without any trouble, 
and had gained 3 pounds. His basal metabolic rate 
at this time was +4 per cent. He started to work 
part time October 5, 1934, about 6 weeks from the 
onset of his treatment and has worked uninter- 
ruptedly ever since. 

He was given about 6 more x-ray treatments, 
making a total of 12. On a few doses of quinidine 
his pulse became regular and has remained so to 
date. 


RESULTS AND CONCLUSIONS 


While we are not presenting the x-ray and 
iodine therapy of hyperthyroidism as the 
only, or even under all circumstances as 
necessarily the best form of treatment, we 
feel that it has the following to recommend it. 

1. It will result in 60 per cent cures as evi- 
denced by: (a) disappearance of the symptoms 
of hyperthyroidism; (b) economic restitution; 
(c) basal metabolic rate of plus 10 per cent 
or below; (d) basal pulse rate of 80 or below; 
(e) gain of weight to near former average. 

2. In another 28 per cent it will afford 
marked improvement. 

3. Thus, in well over 80 per cent the results 
are satisfactory. 

4. There is no direct mortality nor com- 
plication to the treatment. 

5. The patients are usually ambulatory and 
often continue working during treatment. 

6. It is speedy; definite improvement often 
occurs by 6 weeks and usually by 3 months. 

7. If it fails after a reasonable trial, surgery 
can be employed. 

8. It can, at times, be applied to patients 
who for economic or psychological reasons 
refuse to consider surgery. 
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SURGICAL JAUNDICE— DIAGNOSTIC CONSIDERATIONS 
KARL A. MEYER, M.D., F.A.C.S., and FREDERICK STEIGMANN, M.D., Chicago, Illinois 


‘ 


N recent years the term “‘surgical jaun- 
dice”” has been used extensively to de- 
note a condition which is characterized 
primarily by marked jaundice, associ- 

ated with more or less secondary signs and 
symptoms of variable importance, and which 
demands operative interference for its satis- 
factory, whether curative or palliative, termi- 
nation. Despite its rather frequent occurrence 
and the awareness of the medical profession 
that such a condition exists, it has not been 
given the important consideration that it 
merits. Thus we often see patients with jaun- 
dice who are being observed under conserva- 
tive management for weeks and weeks, simply 
for changes in the intensity of the icterus, not- 
withstanding the fact that the depth of the 
jaundice per se is in the majority of the cases 
of little importance in the diagnosis and dif- 
ferential diagnosis of the existing pathology.’ 
This ‘‘watchful waiting” policy is applied 
especially in cases in which there is no pain, 
palpable mass, or gall-stone shadows in the 
roentgenogram, as in these cases the lack of 
such findings brings with it a false sense of 
security. 

Jaundiced patients, as a group, receive less 
attention on the part of the medical profes- 
sion than they justly deserve. The indifferent 
attitude of clinicians is found especially to- 
ward those jaundiced patients who, on exam- 
ination, fail to suggest the possibility of a 
stone in the common duct as the cause of 
jaundice. This attitude seems to be attrib- 
utable to the assumption that if an icterus is 
not of the calculous or catarrhal type, it is 
usually fatal. Cases of jaundice, therefore, 
not belonging to these two types were con- 
sidered hopeless and treated as such. 

It must be admitted that, diagnostically 
and therapeutically, icterus presents a serious 


From the Surgical and Medical Services of the Cook County 
Hospital, Department of Surgery, Northwestern University 
Medical School, and Department of Medicine, University of 

‘Illinois College of Medicine. 

‘The icterus may actually drop in the presence of a persistent 

obstruction, if less bilirubin is formed. 


problem, and that, hence, observation of the 
patient is important. We wish, however, to 
stress the fact that this observation should be 
combined with (a) an intensive study of the 
patient (b) search for the cause of the dis- 
coloration and (c) prompt treatment thereof. 
Recent statistics and reports from various 
clinics, as also our own experience, tend to 
dispel! the gloomy outlook once prevalent in 
regard to icteric patients. With the intro- 
duction of intensive dextrose therapy, mul- 
tiple pre-operative and postoperative blood 
transfusions, and attention to the patient’s 
vitamine, fluid, and salt requirements, the 
results of therapy in surgical jaundice have 
improved considerably. This improvement, 
to be sure, has been aided not only by better 
preparations, but also by more discriminate 
selection of patients for surgery—selection 
referring to better work-up. 

It is not within the scope of this paper to go 
into a lengthy discussion of the differential 
diagnosis of jaundice. Here we intend to dis- 
cuss mostly the positive factors pointing to a 
surgical jaundice. We will also discuss some 
of the outstanding characteristics encoun- 
tered in our cases of icterus both at the Cook 
County Hospital and in private practice, the 
recognition of which has given us a higher 
percentage of correct diagnoses and thus bet- 
ter managed patients. 

When confronted with a jaundiced patient, 
one must realize that 60 per cent or more of 
icteric cases fall in the so called surgical jaun- 
dice group. According to recent statistics by 
Snell, cholelithiasis and associated conditions 
are responsible for 25 per cent of jaundice; 
carcinoma, both metastatic and primary, in the 
head of the pancreas, gall bladder, or bile 
ducts, for 30 per cent; and benign strictures 
of the common duct for up to to per cent. 
Similar figures were obtained in our own series 
in which 32 per cent of the cases were con- 
sidered malignant and 26 per cent benign. 
Furthermore, obstructive jaundice, requiring 
surgical interference, occurs more often in 
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middle or later life than in younger individ- 
uals. Hence, a jaundiced, middle aged patient 
has 65 to 70 per cent chance to have an ob- 
structive type of icterus. If this patient is a 
woman, the cause of obstruction is considered 
to be a calculus, though this did not hold for 
our series. If the patient is a man, the cause 
is more often a malignancy, usually of the 
digestive apparatus. A history of previous 
biliary tract disease or biliary colic obviously 
points toward a calculous obstruction. At 
times, however, it suggests a carcinoma of the 
gall bladder. A previous operation on the gall 
bladder should make one consider the possi- 
bility of a benign stricture of the common 
duct. It is hardly necessary to mention that 
a history of exposure to hepatotoxic substance 
or a history of any systemic disease, should 
make the patient a case of hepatosis' until un- 
mistakable evidence of obstruction is ob- 
tained. It is to be kept in mind that, occa- 
sionally, even in cases with a history such as 
this a primary, obstructive factor may be the 
cause of the icterus. In such cases, errors are 
not uncommon, and appropriate treatment is 
often started too late. 

The two main elements in jaundiced pa- 
tients which may be said to point toward an 
obstructive factor that might be removed by 
surgery, are an enlarged, palpable gall blad- 
der and a history of biliary colic. Unfortu- 
nately, these two features may be absent in 
as high as 4o per cent and 25 per cent of the 
cases, respectively, a fact which is not gen- 
erally appreciated. In our series the most 
painless case of icterus was present in a man 
who had had an obstruction of the common 
duct due to an impacted stone, while in 34 
cases of common duct obstruction due to 
malignancy the gall bladder was palpable in 
only 4 instances, although found enlarged at 
operation in 11 cases. It is obvious, then, that 
the diagnosis of a surgical jaundice cannot 
rest on any single criterion, but on a correct 
evaluation of a number of presenting factors. 

The data, offered in this communication, 
are based on a study of 105 cases of jaundice, 
of which 62 were diagnosed as surgical jaun- 
dice and will be discussed later. Of these 62 
cases, 34, or 54.8 per cent, were due to malig- 


‘Extensive degeneration of liver parenchyma. 
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nant, and 28, or 45.2 per cent, to benign (i.e. 
calculous or strictural) obstruction. The 
diagnosis of surgical jaundice was based on 
the history, physical examination and labora- 
tory tests, and was confirmed by surgery or 
necropsy in 28 of the 34 malignant patients 
(82.3 per cent), and in 13 of the 28 benign 
cases (46.4 per cent). In 4 cases the diagnosis 
of malignant obstruction was proved to be 
erroneous, as a complete benign obstruction 
due to a calculus was found on operation. 
No case of icterus due to malignant obstruc- 
tion was diagnosed as benign, possibly be- 
cause in so called silent jaundice one is in- 
clined toward the diagnosis of a malignancy. 

Of the 34 cases of icterus due to malignancy, 
22 were male (64.7 per cent), and 12 female 
(35.3 per cent); while of the 28 benign cases, 
18 were male (64.3 per cent), and 10 female 
(35.7 per cent). It is apparent that males 
predominate in both the malignant and the 
benign groups. 

The ages of the patients in the malignant 
group varied from 34 to 79, with an average 
age of 55.5 years. In the benign group the 
youngest patient was 26 years old, and the 
oldest 71 years; the average age being 48. 
We believe that the comparatively high 
average age in the benign group is most likely 
due to two factors. First, the majority of the 
patients are men, in whom gall bladder disease 
is less often thought of; second, all patients, 
regardless of sex, ignored the milder symp- 
toms and did not come under medical atten- 
tion until marked jaundice had developed. 

The duration of definite symptoms prior to 
the patient’s entrance into the hospital was, 
on the average, less than 1 year in the malig- 
nant and about 3 years in the benign group. 
Symptoms of dyspepsia before the concrete 
symptoms had begun were usually present 
for but a short time in the malignant, but for 
years in the benign group. It is noteworthy 
that in 1 case of gall bladder. carcinoma (not 
included in this series) there was a history of 
cholelithiasis of 40 years’ duration. 

Of the 34 malignant cases, 8 (23.5 per cent) 
had a history of sharp pain in the right upper 
quadrant; 12 (35.3 per cent) had dull, upper 
abdominal distress, 6 (17.8 per cent) had 
vague abdominal discomfort, and 8 (23.5 per 
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cent) had no pain. Among the latter there 
were patients with carcinoma of the stomach, 
pancreas, gall bladder, ovary, common and 
hepatic ducts. In the benign group, however, 
14 (50 per cent) had a history of severe, 
colic-like pain, 11 (39.3 per cent) had upper 
abdominal distress and 3 (10.7 per cent) had 
no pain. It should be emphasized that while 
8 patients of the malignant group had a 
colic-like pain, none of them required mor- 
phine for its relief, in contrast to the colics 
experienced by the patients of the benign 
group, of whom more than half required mor- 
phine for the relief of pain. Diet, medications, 
local heat and rest were reported as some relief 
producing measures by both groups. 

Loss of weight was present in 22 malignant 
(64.7 per cent) and in 5 benign (18.0 per cent) 
cases. This symptom, therefore, appears to 
be an important factor in the diagnosis of 
jaundice. 

Marked pruritus was complained of by 14 
(41 per cent) patients of the malignant, and 
by 6 (21.4 per cent) of the benign group. This 
finding is in agreement with the clinical im- 
pression that pruritus is a more common 
symptom in the complete obstructive type 
of jaundice. 

A history of sepsis (chills, fever, and 
sweats) was given by 1 patient (3.0 per cent) 
in the malignant, and 9 (32 per cent) patients 
in the benign group. While in the hospital, 
however, about an equal percentage of both 
groups ran a low grade fever. 

An alcoholic history was obtained in 9 
malignant (26.4 per cent) and 8 benign 
(28.4 per cent) cases. The Kahn reaction was 
positive in 2 of the malignant (6 per cent) 
and 4 of the benign (14.2 per cent) group. 

Nausea and vomiting were present in al- 
most equal proportions among the patients of 
the two groups. Constipation or diarrhea as a 
symptom was present in too few cases to be 
of any diagnostic significance. 

Almost all patients noted changes in the 
color of the urine and the stool, and some of 
them reported intermittent changes in the 
color of their excreta. 

None of the patients in this series gave a 
history of exposure to hepatotoxic sub- 
stances. Three were diabetic and 2 gave a 


history of a ‘“‘cold”’ having been present at 
the onset of their illness. 

Considering the data obtained on physical 
examination, it may be stated that as a whole 
the patients in the malignant group appeared 
more critically ill, frequently wasted, and 
somewhat apathetic. Those of the benign 
group were better nourished, alert, and com- 
plained loudly, even though quite ill and septic 
at times. 

Without going into the theoretical con- 
siderations of the causes of the greenish dis- 
coloration in obstructive jaundice as given by 
Franke, we can confirm the observations by 
Snell, et al. that, in the occlusion icterus, espe- 
cially if it be on a malignant basis, the patient 
presents a peculiar greenish yellow skin color 
which, in cases of long duration, turns to an 
almost bronze color. This discoloration is 
quite striking in comparison with the reddish 
jaundice of hepatosis. It is frequently asso- 
ciated with a severe pruritus and factitious 
dermatitis. In the patients of the benign 
group, unless there is a rarely encountered 
complete obstruction, this greenish hue is not 
a striking feature. 

It may not be amiss to remark that the 
jaundiced patient requires a thorough physical 
examination which should include a search 
for possible lymph node metastases, scars 
from previous operations, masses in the ab- 
domen, rectum, pelvis, etc., and a determina- 
tion of the size of the liver, spleen, gall blad- 
der, and kidney. In our cases the liver was 
enlarged to different degrees in 28 cases (82.3 
per cent) of the malignant and in 19 (68 per 
cent) of the benign cases. The gall bladder 
was palpable in 4 (11 per cent) and 3 (10.7 
per cent) cases, respectively. No spleen was 
felt. Tenderness in the right upper quadrant 
was present in about an equal number of 
cases in both groups. 

The following important data were obtained 
from laboratory examinations: 

Acholic stools on consecutive daily exam- 
ination were present in 26 (76.4 per cent) of 
the malignant and in 2 (7 per cent) of the 
benign cases. In all these cases no urobilin 
was found in the urine. Daily variations as 
to the presence of urobilin in the stool and 
urine were noted in 4 malignant (11 per cent) 
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and 3 (10.7 per cent) benign cases. The re- 
mainder of the benign cases showed some bile 
in the stool and urobilin in the urine on 
almost all examinations. Hence in cases that 
give persistent negative urobilin tests in the 
stool and urine for from ro to 14 consecutive 
days, the diagnosis of a surgical jaundice of the 
malignant type is strongly suggested. 

The Van den Bergh reaction was direct in 
15 of 18 malignant cases (83 per cent) in 
which the test was done, and biphasic in the 
other 3 cases. It was direct in only 4 (21 per 
cent), and biphasic in 15 benign cases. No 
indirect reaction was obtained in this series. 

The height of the icterus was measured by 
the Meulengracht method at intervals of from 
2 to 4 days. Corresponding with observa- 
tions by others, the icterus intensity was 
found at a high and slowly mounting level in 
the malignant and of variable intensity in the 
benign cases. From reports in the literature 
and from our own observation we infer that a 
slight drop in the icterus does not mean that 
no obstruction is present or that the obstruc- 
tion has been relieved. The icterus index 
was above 100 in -25 (75.5 per cent) of the 
malignant. and in only 6 (21.4 per cent) of 
the benign cases. It was rising in 12 (35.3 
per cent) malignant and in only 1 (3.5 per 
cent) benign case. 

The plasma cholesterol was above 200 
milligrams per 100 cubic centimeters in 18 
(53 per cent) malignant and 14 (50 per cent) 
benign cases. Below 200 (170-200) in 10 (30 
per cent) and 8 (25 per cent), respectively. 
Lower values were obtained in cases of hepa- 
tosis-jaundice. Determinations of cholesterol 
esters were not performed in this study. 

Too few phosphatase and serum albumin- 
globulin ratio determinations were performed 
in these groups. Hence their importance can- 
not be discussed at this time. : 

The galactose tolerance test was applied in 
13 malignant and 15 benign cases. Less than 
3 grams of galactose was excreted by 12 
malignant (92.3 per cent) and 12 benign 
cases (80 per cent). Above 3 grams was 
found in 1 of the malignant and 3 benign 
cases. 

A modified dextrose-tolerance test (3) was 
done in 26 cases of the malignant and in 24 


SURGICAL JAUNDICE 643 


of the benign group. An ascending curve 
pointing to a complete obstruction was ob- 
tained in 19 (73 per cent) of the 26 malignant 
and in 6 (25 per cent) of the 24 benign cases. 
A slowly dropping curve, supposedly charac- 
teristic of incomplete obstruction, was ob- 
tained in 7 (27 per cent) malignant and 18 
(75 per cent) benign cases. Further study on 
a larger series of cases will be necessary before 
an evaluation of this test can be made, al- 
though in our investigation it has proved 
quite reliable. 

Cholecystograms were attempted in 18 
malignant and 20 benign cases. Non-visuali- 
zation of the gall bladder was reported in 16 
and 17 cases, respectively, although on opera- 
tion the gall bladder was found enlarged in 11 
malignant and 2 of the benign cases. In 2 
patients with carcinoma of the pancreas, 
faint visualization of the gall bladder was 
reported. Since, however, in both these cases 
the viscus was greatly distended and palpable, 
it may be logical to assume that the faint 
visualization might have been independent of 
the dye ingestion. We have reason to believe 
that in the presence of jaundice the liver does 
not excrete the dye used in the Graham-Cole 
test, and that this test, at least as done at 
present, is almost useless.' This opinion is 
based on some experimental findings by one 
of us (F. S. 5), and is in accordance with the 
findings of numerous other workers in this 
field. 

Ordinary roentgenograms of the region of 
the gall bladder were taken all together in 27 
cases, and in none of these have we found 
shadows suggestive of gall stones. Still, on 
operation, stones were found in 8 instances. 
A negative flat plate of the abdomen, is, 
therefore, of no diagnostic importance, as it 
does not exclude the possibility of chole- 
lithiasis. X-ray examination of the gastro- 
intestinal tract is useful in cases in which a 
malignancy in this system may cause an ob- 
structive jaundice through compression of the 
common duct by periportal metastases. 

A leucocytosis was found in about equal 
proportions in both groups and did not seem 
to be of any diagnostic significance. 


1It is possible that the method recently described by Foote, et al., will 
be of more value. 
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FACTORS IN DIAGNOSIS AND TREATMENT 


We have attempted to discuss the factors 
presented in the history, physical examina- 
tion, and laboratory examination, which were 
found useful in the making of a diagnosis in 
cases of surgical jaundice. It is believed that 
attention to some of the features recorded will 
prove of aid in diagnosing such a condition. 
Although we believe that a clinical impres- 
sion derived from a well taken history and 
physical examination is of inestimable value 
in a case of jaundice, nevertheless we are of 
the opinion that in such cases the laboratory 
work-up is of no little importance. In fact, 
it is in some of these cases of icterus that the 
laboratory data find their most useful diag- 
nostic reward. To be sure the tests must be 
done accurately. They must be evaluated 
correctly. They must not be taken as pathog- 
nomonic signs. It is in the evaluation of all 
the data obtained that one’s clinical judgment 
is of importance. It is the clinical judgment 
that tells one that no single test measures the 
complex functions of the liver, that no single 
type of icterus is the sole problem in any case, 
unless it is shortly after the onset, and that, 
when seen by the doctor, the patient with an 
icterus of some standing is a complicated 
problem in which one or the other type of 
jaundice is only predominant. 

Surgery appears to be indicated in jaun- 
diced patients, who present themselves with 
an icterus of variable or increasing intensity, 
especially if associated with a greenish hue, 
pruritus, and dermatitis; who give a history 
suggestive of a previous biliary or gastro- 
intestinal tract disease; who are in late middle 
life or older; and who have had no exposure 
to hepatotoxic substances or a systemic 
disease. This indication is especially clear 
when these patients show an enlarged liver, 
palpable gall bladder, other palpable ab- 
dominal masses, palpable lymph glands, loss 
of weight, and absence of a palpable spleen. 
The ultimate proof for surgery is obtained 
by finding acholic or variably colored stools 
‘for 10 to 14 days consecutively; bilirubinuria 
but no urobilinuria for the same length of 
time; a direct or biphasic Van den Bergh 
reaction; a moderate to high icterus index, 
stationary or ascending; a high plasma 


cholesterol; a low galactose excretion; an 
ascending or only slightly descending dextrose 
tolerance curve; and a visualization of gall 
stones. Given all, or most, of these data, we 
do not hesitate to advise surgical relief of the 
jaundice after a careful pre-operative prepara 
tion of the patient. 

Since none of us is infallible and most 
cases cannot be said to be typical, we may 
occasionally diagnose a surgical jaundice in 
patients who fail on exploration to show any 
obstruction to the outflow of the bile. We 
believe that even such cases are benefited by 
the operation and drainage of the biliary 
tract, as it must be kept in mind that jaun- 
dice from any cause, persisting for any length 
of time, is productive of definite pathology in 
the liver and bile ducts. Measures for relief of 
this condition are therefore best instituted as 
early as possible. We have recently observed 
several cases of long standing jaundice in which 
on operation no cause for the obstruction was 
found, but who had a rather remarkable 
change for the better soon after drainage of 
the common duct had been brought about. 
The exact causes for these occlusion icterus 
types is not definitely known, although in 2 
of our cases stones were found in the gall blad- 
der, in 1 the pancreas felt indurated and 
edematous, and in 1 there was a diffuse 
thickening around the common duct but no 
encroachment on the duct. Hence, the pos- 
sibility of stones in the gall bladder solely, 
pancreatitis or edema of the pancreas and 
surrounding tissues or spasm of the sphincter 
of Oddi, as causes of jaundice have to be con- 
sidered. Fortunately, then, the conditions 
with which the biliary affection in the presence 
of jaundice may be confused constitute in 
themselves definite indications for surgical 
procedure. 

The importance of early recognition of 
surgical jaundice is demonstrated by the fact 
that many patients who have biliary colic and 
intermittent attacks of slight icterus go on to 
a severe liver damage, if relief is not obtained 
through surgery. This may explain why male 
cases predominate in an almost 2 to 1 ratio 
in cases of calculous jaundice in spite of the 
normal predominance of women over men in 
cholecystitis and cholelithiasis. It seems that 
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cholelithiasis is usually a late diagnosis in 
men. That these cholelithiasis cases of long 
standing have a hepatitis is manifested from 
the findings on operation when 5 of 15 cases 
(38 per cent) showed unmistakable liver dam- 
age. The liver involvement in these cases 
may be perceived also from the galactose 
excretion and descending dextrose-tolerance 
curve. Finally, the overlooking of a benign 
surgical jaundice on a calculous basis may 
lead later to a more marked and malignant 
type of jaundice due to a carcinoma of the gall 
bladder. 
SUMMARY 

1. Sixty-two cases of surgical jaundice, of 
which 41, or 66 per cent, were confirmed by 
operation, necropsy, or both, are discussed 
from the diagnostic point of view. 

2. The frequency of the more important 
findings in the history, physical examination, 
and laboratory work-up which point toward 
a surgical jaundice, is indicated. 

3. Stress is laid on the necessity of inten- 
sive study of the patient so as to arrive within 
a reasonable time at a working diagnosis; on 
the fact that no sign, symptom, or test is 
pathognomonic, but that intelligent interpre- 
tation of all the data should be the basis of 
clinical judgment. 

4. The series has been subdivided into a 
malignant and non-malignant group, mainly 
for the purpose of focusing attention on the 
greater manifestation of the various features of 
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TABLE I.—SIGNIFICANT DIFFERENTIAL DIAG- 
NOSTIC FACTORS IN OBSTRUCTIVE TYPES 
OF ICTERUS 
(As elicited in a study of sixty-two surgical 
jaundice cases) 


Malignant group Non-malignant 
per cent group per cent 


..Rather apa- Alert and 


Finding 
1. General attitude 


thetic complaining 
2. Pruritus.. Ss eed a 21 
3. Enlarged ERG * 68 
iy SEE os oe a ee ee Slowly mount- 
ing on high 
level Variable 
5. Icterus above 100 ero ae 21 
6. History of sepsis... .. neste 32 
7. LOO Gl WERE... .. «0.064 65 18 
8. No urobilin in urine........ 76 7 
9. Acholte steols.'............. 76 7 
10. Direct Van den Bergh..... 83 21 
11. Low galactose excretion.... 92 80 
12. Ascending glucose curve.... 73 25 
13. Morphine required for pain. o 50 


surgical jaundice in the malignant group in 
which the obstruction is usually more definite 
and more complete (Table I). 
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A NEW CONCEPTION OF HERMAPHRODITISM 


JAMES F. McCAHEY, M.D., Philadelphia, Pennsylvania 


ERMAPHRODITISM may be de- 
fined as a condition of intersexual- 
ity of fetal origin. Two main 
divisions, true and false, are cur- 

rently described. The distinguishing feature 
of true hermaphroditism is the mixed sex con- 
struction of the gonads as shown by such 
combinations as a testis on one side and an 
ovary on the other or an ovotestis on either or 
both sides. In pseudohermaphroditism the 
gonads are said to be unisexual. Therefore, 
two subdivisions are recognized. In the male 
form testes are present in individuals who 
have certain female characteristics; in the 
female form ovaries are present in persons 
with certain male characteristics. 

This classification is based upon the pre- 
vailing theory of the embryology of the sex 
glands and their dependent structures which 
may be summarized as follows: 

1. The gonadal anlagen are identical in 
both sexes and are either actually or po- 
tentially bisexual. By this is meant that these 
original embryonic masses are composed of 
cells which may give origin directly to either 
testes or ovaries and are, therefore, capable of 
elaborating both distinctive sex hormones, or 
that they are sexually indifferent but capable 
of later differentiation into either testes or 
ovaries. 

2. If ovaries develop, the muéllerian ducts 
will be stimulated to proceed to the formation 
of female organs of generation and the wolffian 
system will be suppressed; if testes develop, 
the wolffian ducts will proceed to the forma- 
tion of testicular appendages and the muelle- 
rian system will be suppressed. 

According to this theory sex is denoted 
solely by the nature of the gonads. However, 
because of the alleged bisexual origin of both 
ovaries and testes, neither sex is thought to be 
a condition of absolute unisexuality; both, 
normally, are said to represent only a state of 
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predominant influence of their distinctive sex 
glands. Hence it is often stated that “there is 
a little bit of femaleness in every male and a 
little maleness in every female.”’ 

True hermaphroditism is asserted to ex- 
emplify plainly this dual nature of the gonads. 
The simultaneous occurrence of testicular and 
ovarian tissues is attributed to the fact that 
the original embryonic mass, instead of pro- 
ceeding along one of two possible courses, has 
developed along both. For this reason, thera- 
peutic efforts are directed toward the restora- 
tion of the accessory structures normally as- 
sociated with the type of sex gland which is 
judged to be predominant. 

Hermaphroditic manifestations in persons 
with unisexual sex glands—pseudohermaphro- 
dites—are partly explained on the grounds of 
gonadal hormone dysfunction. Therapeutic 
measures used in cases of this kind have as 
their objective restoration of the sexual ap- 
paratus to conform with the type of sex gland 
present. 

Although generally accepted, this theory 
affords an unsatisfactory foundation for the 
clinical approach to the problems of hermaph- 
roditism because the theoretical considera- 
tions are not in accord with the clinical 
findings. 

It is particularly important that the 
therapy of these abnormalities should be 
based upon proper understanding of the 
fundamental factors involved, since this con- 
cerns not only those so afflicted but others 
with whom marriage may be contracted and 
also the community at large in cases present- 
ing sexual behavior problems. 

The existing incongruities between theory 
and actualities have prompted this investiga- 
tion of the manifestations of the various forms 
of hermaphroditism with particular respect to 
the interpretation of their embryological 
sources. The subject will also be considered 
with relation to another theory of the em- 
bryology of the sex glands which may be 


646 














yn = TP - =| 


fy fF ren eee 


= = oe 


oad oo Oo =" Mn Of; oe — = TO of - on 


SY — on a oO 


jr DO O > 89 

















McCAHEY: 


termed a “biological conception’’ since it has 
resulted from research in this science. Al- 
though widely accepted among biologists, its 
significance with regard to hermaphroditism 
in man has received scant recognition because 
of either neglect or misinterpretation. 

This theory is based upon recent studies of 
intersexuality in animals which were initiated 
by Lilly’s investigations of heterosexuality in 
cattle. These findings are described and dis- 
cussed by Willier in Sex and Internal Secre- 
tions edited by Edgar Allen. The essential 
features of this theory may be summarized as 
follows: 

1. The primary gonads are identical in 
both sexes but they are not bisexual at any 
stage; they are always testicular in nature 
and capable of direct development only into 
testes and not into ovaries. 

2. In males the testes arise directly from 
them but in females the cortical ovarian tissue 
grows around them and they thus become 
reduced to an inactive or vestigial state in the 
medulla. 

3. Femaleness is, therefore, at least po- 
tentially bisexual. because of the possible 
presence of testis tissue remains in the medulla 
of the ovary but maleness is necessarily uni- 
sexual by reason of the absence of tissue 
homologous with that of the cortex of the 
ovary. 

The data with regard to the clinical features 
of hermaphroditism have been collected from 
67 reported cases in which the descriptions 
were adequate for the purpose. Cases asso- 
ciated with extra-gonadal tissue lesions, such 
as adrenal tumors, were not included. 

The material has been divided into 4 
groups: (1) male pseudohermaphroditism 
without muellerian derivatives, 12 cases; 
(2) female pseudohermaphroditism, 15 cases; 
(3) true hermaphroditism, 17 cases; (4) male 
pseudohermaphroditism with muellerian de- 
rivatives, 23 cases. The references for each 
group are enumerated in the bibliography. 

The following manifestations of these cases 
have been tabulated; the situation and nature 
of the gonads, the derivatives of the muellerian 
and wolffian ducts and of the urogenital sinus, 
the prostate, inguinal hernia; and, in adults, 
the body configuration, the breasts, and the 
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beard. Following Koff, quoted by Young, the 
anterior portion of the vagina has been con- 
sidered a derivative of the urogenital sinus. 
The terms “male body” and ‘‘female body” 
are used for convenience to denote the relative 
width of the shoulders, waist, and hips as they 
usually occur in normal men and women 
Findings with reference to the larynx, voice. 
and distribution of the suprapubic hair were 
omitted as these often were not recorded. In 
order to keep the tabulations within reasona- 
ble limits it was necessary to avoid meticulous 
descriptions of variations of the essential 
features. 

Group 1. Male pseudohermaphroditism with- 
out muellerian derivatives. In this group there 
were 12 cases—11 white and 1 Arab. 


The ages varied as follows: 3 were 12 to 14 years: 
7 were 17 to 25 years; I was 34 years; I was 49 years 
One was considered male and 11 female. 

In 2 cases there was only 1 testis; this was in the 
abdomen beneath the peritoneum in 1 and in the 
groin in the other. In 8 the testes were in the groins, 
in 1 in a cleft scrotum and in the labia in 2. Micro- 
scopic sections were examined in 11 and all showed 
atrophic testis tissue. 

There were no muellerian derivatives. 

As to wolffian derivatives, in 4, there were present 
epididymis and vas; in 1, an epididymis; in 2, no 
epididymis or vas; in 5, no mention is made. 

The urogenital sinus derivatives are mentioned 
as follows: phallus in 3, described as small or normal 
clitoris; large clitoris or small penis in 9; urethra hy- 
pospadiac in 12; cleft scrotum and vagina in 1; vagina 
and labia in 3; rudimentary vagina (2, labia small 
and 1, labia resembled scrotum) in 7; small labia 
without vagina in 1. 

Cystoscopy was done in 2 and no structures nor- 
mally found in the prostatic urethra were seen. A 
prostate was mentioned in 2. In 2 it was said that 
a prostate was not demonstrable. 

Inguinal hernia was present in 5 and the gonads 
were outside the sac in all. 

As to adult findings, in the 9 cases aged 17 to 40 
years: 7 presented a male body; the breasts were 
flat in 6 and slightly developed in 1; the beard was 
heavy in 2, scant in 1, and absent in 4. 

One presented a female body with breasts devel- 
oped but no beard. One was described as female in 
all respects. One was a wife. 


There is no dispute with regard to the sex 
of the individuals of this group; it is uni- 
versally agreed that they are male. 

Testis hormone inadequacy at the early 
fetal stage of development of the wolffian 
ducts is apparent, in certain cases, from the 
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absence or incomplete formation of the 
testicular appendages. Some degree of de- 
velopment of the muellerian ducts should 
have resulted if, as now usually taught, this 
structure is prevented from unfolding in 
males only because it is suppressed by. testis 
hormone. The fact that female pelvic organs 
were not formed cannot be attributed to ade- 
quate testis function and, therefore, it seems 
plain that the testes have no direct influence 
upon the muellerian system. 

The inference is that maleness is typified, 
not solely by the presence of testis tissue but, 
in addition, by the absence of muellerian 
derivatives. 

The result of the testis hormone deficiency 
during the stage of formation of the external 
genitalia from the urogenital sinus is shown 
by their female-like appearance—a vagina was 
present in all but 2 and structures resembling 
labia in all but 1. This undoubtedly accounts 
for the fact that, in all but 1 case, the sex was 
mistaken. This distortion of the normal male 
formation of the external genitalia indicates 
that the urogenital sinus is directly influenced 
by testis hormone. The failure of develop- 
ment of the prostate and prostatic urethra, in 
certain cases, are other evidences of normal sex 
hormone deficiency during early fetal life. 

It is significant that, in spite of this de- 
creased endocrine activity, the testes were at 
some position along the normal migratory 
course in all cases and outside the peritoneal 
cavity in all but one. 

In the adult group, beardlessness is the most 
frequent manifestation of the hypogonad con- 
dition. The cause of the enlargement of the 
breasts, which occurred in a few, is obscure. 
In some cases normal masculine secondary 
characteristics were well established. 

Since none of the abnormalities can be 
ascribed to the opposite sex hormone influence, 
the individuals of this group are not actual 
bisexuals. The condition represented might be 
termed ‘‘fetal hypogonadism.” 

Group 2. Female pseudohermaphroditism. 
In this group were 15 cases: 14 were white, 
1 a negro. Four were considered male and 
i1 female. 


There were 8, aged 3 to 11% years; 6, 13% to 37 
vears; 1, 56 years. As to the gonads, all were at the 


normal ovarian site. In 2 only one ovary was pres- 
ent. In 3 they were small. In 1 the gonads con- 
sisted of thick tissue at the free ends of the tubes. 
Microscopic sections were examined in 6 and all 
showed ovarian tissue but in 1 no follicles were seen. 

Muellerian derivatives: the uterus in 1 was nor- 
mal—a 3 year old child; in 4, it was small; in 9, 
infantile or rudimentary; in 1, not described. 

The fallopian tubes in 11 were bilateral but in 6 
small; in 1, both were cord-like; in 1, one was normal 
and other cord-like; in 1, one was absent; in 1, not 
described. 

Wolffian derivatives: none. 

Urogenital sinus derivatives: the phallus was 
enlarged and penis-like in all 15. The urethra was 
penile in r. In another there was a meatus at the 
tip of the phallus with a short penile urethra. The 
vagina in 5 was normal; in 3, small; in 1, blind; the 
labia were rudimentary in 2 and resembled a scrotum 
in 1. In the 6 without a vagina there were: in 1, a 
scrotum; in 1, a cleft scrotum; in 1, folds like a 
scrotum; in 1, rudimentary labia; in 2, only one 
opening, the urethral, in the perineum. The poste- 
rior portion of the vagina was connected with the 
introitus in 8, with the posterior urethra in 3, ended 
in the deep perineum in 2, and in 2 the abnormal 
termination was not determined. 

Inguinal hernia was not present in any case. 
There was no mention of a prostate. Cystoscopy 
was done in 1 case and no structures resembling 
those of the prostatic urethra were seen. 

Adult findings: in 7 cases, the ages varied from 
131% to 56 years: Primary amenorrhea was present 
in all but 1 in which menstruation occurred once. 
In 2 menses were induced by hormone therapy; in 
1 it occurred after amputation of the phallus. 

One showed female body, breasts developed, no 
beard. 

Two showed female body, breasts flat, beard 
heavy. 

Three showed male body, breasts flat, beard 
heavy in 2 and scant in 1. 

In 1 the body form was not described; breasts 
were flat, beard heavy. 

Erections of the phallus were mentioned in 2. 

In 2 children, ages 10 and 11%, hair growth was 
present on the face. 


This is another group in which the sex is not 
a matter of controversy as it is generally ac- 
cepted that these persons are genetic females. 

The absence of testis hormone influence 
during the stage of development of the 
wolffian and muellerian ducts is denoted by 
the non-appearance of ‘testicular appendages 
and, except for changes in the tubes in a few 
instances, the integrity of the female genera- 
tive tract down to its point of connection with 
the anterior portion of the vagina. Failure of 
development of a prostate in any case likewise 
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indicates that there was no abnormal sex 
influence at the stage of development of this 
gland. 

That the male influence arose at a slightly 
later stage of fetal life is shown by the frequent 
abnormalities of the structures derived from 
the urogenital sinus. 

This not only resulted in frequent male-like 
formations of the external genitalia, varying 
from the presence of a scrotum and penile 
urethra to a scrotum-like appearance of the 
labia, but also caused distortion of the normal 
construction of the deeper portion of the 
vagina. The resulting developmental conse- 
quences, such as failure of normal fusion of 
the two parts of the vagina and establishment 
of a communication between the urethra and 
posterior vaginal pouch, are of significance in 
connection with the question of the true sex 
in the following groups. 

Continuance of the male influence from 
this point is shown by the adult findings. The 
incidence, in this group, of such stigmas of 
virilism as amenorrhea, masculine body con- 
figuration, atrophy of the breasts, and hir- 
suitism, is greater than in the group of true 
hermaphroditism. 

The abnormalities in these cases of female 
pseudohermaphroditism are clearly attributa- 
ble to the presence of the opposite sex hor- 
mone, and to this extent there is no funda- 
mental difference between this condition and 
true hermaphroditism. 

The nature of the lesion responsible for 
these changes is not known, but there is 
every reason to believe that it is related to the 
bisexual origin of the ovary. It might appear 
safe to assume that it is extra-ovarian because 
of the fact that in the 6 cases in which sections 
were examined, normal ovarian tissue was 
found. However, these sections were evi- 
dently taken from the cortex. 

Kohn, and later Berger, reported the 
presence in normal ovaries of cells resembling 
testis interstitial cells which were located in 
the hilus and usually in the lateral portion. 
Ramsay and McCahey recently found similar 
cells in the hilar area of normal ovaries; in the 
majority of specimens these were situated 
laterally and sometimes extended into the 
adjacent portion of the mesovarium. A 
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structure apparently identical with embryonal 
testis cords was found in the same area of an 
ovary from a case of virilism. On the basis of 
these findings, McCahey and Ramsay sug- 
gested further study of this portion of the 
ovary in conditions of masculinization, in- 
cluding female pseudohermaphroditism, for 
the presence of testis tissue elements with a 
view to the possible benefits of ablation of the 
lateral portion of the ovaries and adjacent 
parts of the mesovarium. 

Group 3. True hermaphroditism. In this 
group were 17 cases: 14 white, 3 colored. 


The age incidence was as follows: 1, stillborn; 
I, 10 days; 1, 2 years; 11, 16 to 36 years; I, 40 years; 
I, 43 years; I, 60 years. Excluding the 2 infants, 10 
were considered male and 5 female. One male, 
aged 20 years, was reared asa female until he was 17 
years old. 

As to the gonads, in 10, they were bilaterally 
situated at normal ovarian site with relation to the 
tubes; in 7, unilaterally so situated with opposite 
gonad in the scrotum in 4; in 1, in the labium; in 1, 
in the groin; in 1, in a hernial sac. 

Microscopic section showed the following com- 
binations: bilateral ovotestes in 3; ovary and ovo- 
testis in 3; testis and ovotestis in 1; ovotestis and 
opposite gonad not sectioned in 4; testis and ovary 
with separate adjacent testicular structure in 1; 
bilateral ovaries with separate testicular structure 
adjacent to both in 1; bilateral ovaries with separate 
testicular structure adjacent to one in r. 

Muellerian derivatives: Uterus—in 9, normal; in 
5, small; in 2, rudimentary; in 1, minute (4 were 
bicornate and 1 was unicorn). Fallopian tubes—in 
7, normal; in 1, rudimentary; in 1, both without in- 
fundibula; in 6, only one; in 2, one normal and other 
atypical. 

Wolffian derivatives: in 7, epididymis and vas; 
in 4, vas. 

Urogenital sinus derivatives: Phallus—in 1, 
clitoris; in 16, penis-like; in 4, penile urethra. 
Vagina—in 3, normal; in 3, small (1, blind; 1, labia 
resembled scrotum). Scrotum, present in 11. 

The posterior portion of the vagina connected 
with the introitus in 5, the posterior urethra in 7, 
ended blindly in the deep perineum in 1, and the 
abnormal termination was not determined in 4. 

Inguinal hernia was present in 6 and in all the 
gonads were within the sac. A prostate was men- 
tioned in 2. 

Adult findings: In the 14 cases ages varied from 
16 to 60. The menstrual function was regular in 8, 
4 were regarded as males and in these the uterus 
connected with the posterior urethra and menstrua- 
tion occurred as monthly hematuria. 

In 7, body was of female type—breasts developed 
in all; beard heavy in 1, scant in 4, absent in 1, and 
not described in 1. 
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In 5, the body was of male type—breasts flat in 2, 
developed in 1; beard heavy in 2, scant in 1, absent 
in 1 and not described in 1. 

In 2, the body type was not described—breasts 
developed and beard absent in both. 

Erections of the phallus were mentioned in 7. 

One was a husband, 1 was engaged to a woman, 
and 1 had frequent intercourse with women. 


According to the prevalent embryological 
theory, true hermaphrodites embody the es- 
sential elements of both sexes since the nature 
of the gonads is held to denote the sex. There- 
fore, they are considered bisexuals who, 
under different developmental circumstances, 
might have been either male or female. 

According to the biological conception of 
the embryology of the gonads, true hermaph- 
rodites are genetic females in whom testicu- 
lar rudiments have persisted and grown to the 
stage of tubule formation. The latter view 
affords the more logical explanation for the 
findings in these cases. 

The integral testicular structures may be 
interpreted as complete replacements of what 
should have been ovaries by abnormally de- 
veloped primordial gonadal tissue, separate 
testis masses adjacent to ovaries as developed 
split-offs and ovotestes as abnormal growths 
within the normal organ. 

A testis influence at an early fetal stage is 
apparent from the frequent occurrence of 
wolffian duct derivatives in this group but, 
although the bicornate and unicorn uteri to- 
gether with the absence of one tube or 
changes in one or both denote interference 
with the muellerian ducts, nevertheless, on 
the whole, the female pelvic organs are well 
differentiated. This again denotes that the 
muellerian system is not directly affected by 
testis hormone, and it is reasonable to assume 
that such alterations as did occur were due to 
an indirect influence by reason of disturbance 
of the function of the ovary. 

The situation of the gonads is worthy of 
comment. A migratory tendency seems to be 
an inherent property of testis tissue, but it 
cannot be accepted as a distinctive charac- 
teristic of a true testis, since one of the gonads 
which was situated outside the peritoneal 
cavity was an ovotestis. This factor, however, 
may bear some causal relation to the fre- 
quency of inguinal hernia in this group. 


The formation of a scrotum in 11 of the 17 
cases, the penis-like appearance of the phallus 
in all but 1 and the penile urethra in 4, con- 
form with the observation that the urogenital 
sinus is directly affected by testis hormone, 
but the effects produced upon the deeper por- 
tions of the vaginal tract do not differ from 
those observed in the group of female pseudo- 
hermaphrodites. 

Curiously enough, however, in many in- 
stances the testis influence subsided thereafter 
as is shown by the establishment of menstrua- 
tion in over half of the adults and the absence 
or relatively slight signs of virilism in the 
majority. 

This survey of the abnormalities in cases of 
true hermaphroditism clearly indicates that, 
embryologically, they are opposite sex hor- 
mone disturbances of female structures and 
that, therefore, these individuals are female 
in the genetic sense. 

Group 4. Male pseudohermaphroditism, with 
muellerian derivatives. There were 23 cases: 
21 white, 1 colored, 1 Chinese. 


The age incidence was as follows: 1, new born; 1, 
13 days; 4, 11 to 15 years; 15, 16 to 39 years; I, 52 
years; 1, 84 years. 

Excluding the two infants, 13 were considered 
male and 8 female. 

In 17 the gonads were at the normal ovarian site 
with relation to the uterus (in 1 this position was 
slightly modified and in another only 1 gonad 
was present). In 2, one gonad was at the ova- 
rian site, the opposite was in the scrotum in 1 
and in the groin in 1. In 2 both gonads were 
in the groin. In 1 there was only one gonad 
which was in the scrotum. In 1 the only gonadal 
tissue was a teratoma of the testis below the left 
kidney. Teratomas of the testis were present in 3 
other cases. 

Microscopic section showed only testis tissue in 
all. 

Muellerian derivatives: Uterus—in 9, it was 
small; in 11, rudimentary; in 1, the size of a bean 
(2 were bicornate, 1 was unicorn, 2 were in a hernia] 
sac, I was in a hydrocele sac); in 2 it was vestigial 
(1 consisted of fibers attached to tube in tunica 
vaginalis testis and the other of club-like remains of 
a bicornate uterus). 

The broad ligament was absent in 2 and poorly 
developed in 1. 

Fallopian tubes: in 6, they were normal; in 8, 
rudimentary; in 1, none; in 2, only one (1 caseous); 
in 1, one in each tunica vaginalis testis; in 5, one or 
both atypical (cord-like, closed, ends without fim- 
brie). 
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Wolffian derivatives: in 7, vas was present; in 6, 
epididymis and vas (seminal vesicle in 2); in 1, 
vasa, seminal vesicles, and ejaculatory ducts. 

Urogenital sinus derivatives: phallus—in 5, 
clitoris was noted (3, enlarged); in 18, penis (8, 
penile urethra). Vagina—in 1, it was normal; in 7, 
rudimentary (2, labia resembled scrotum); in 1, no 
vagina or scrotum was found. In 14, scrotum was 
noted (2, cleft; 1 resembled labia; 1 contained a 
testis; 1, a hydrocele; 1, a hernia). 

The posterior vagina connected with the introitus 
in 1, the posterior urethra in 12, ended in the deep 
perineum in 1 and the termination (abnormal) was 
not stated in 9. 

In 1 case (Creevy) on cystoscopic examination 
many ducts and a bifid verumontanum were seen in 
the prostatic urethra. A prostate was mentioned 
in 7. 

Inguinal hernia was present in 6 and the gonads 
were within the sac in all. 

Adult findings: In the 17 cases, ages 16 to 84: 
13 were of male body type; breasts flat in 11 and 
developed in 2; beard heavy in 6, scant in 2, absent 
in 2 and not described in 3. 

Two were described as robust; breasts developed 
in 1; beard not described. 

One had female body; breasts flat; beard not de- 
scribed. 

One showed upper body male and lower female; 
breasts flat; scant beard. 

Two were husbands, 1 was a wife, 1 had fre- 
quent intercourse with women. Erections were 
mentioned in 4 others. 


This type of hermaphroditism is charac- 
terized by the presence of female generative 
organs in persons who have gonads composed 
exclusively of testis tissue. At present these 
individuals are considered males, and the ab- 
normal pelvic organs are said to have resulted 
because of insufficient testis influence to sup- 
press the muellerian ducts. 

The validity of this prevailing interpreta- 
tion of the anomalies of this group is ques- 
tioned by the evidence, previously presented, 
which showed that the muellerian system is 
not testis conditioned. Besides this, the find- 
ings afford abundant proof of a potent testis 
influence at an early embryological stage. 

This is shown by the occurrence of testicular 
appendages in over half, a prostate in almost 
one-third and a prostatic urethra in one. 
Migration of one or both gonads to a position 
outside the peritoneal cavity in 5 cases in- 
dicates an early testis influence and the in- 
cidence of inguinal hernia is also of some 
significance in this connection. 


Certain grotesque features in some cases 
are suggestive of an early migratory urge. 
These are, the presence of fallopian tubes in 
the tunica vaginalis testis; uterus, tubes, and 
gonads in a hydrocele sac; and uterus, tubes, 
and gonads in the sac of a scrotal. hernia. 

The changes in the muellerian derivatives 
are more extensive than in the two previous 
groups, nevertheless, except in 3 cases, the 
female internal generative organs are well 
differentiated. In the 3 cases in which the 
uterus was represented by, respectively, a 
body the size of a bean, club-like rudiments 
and vestigial muscle fibers, these are better 
accounted for by early cessation of normal 
female hormone activity than by the presence 
of the opposite sex hormone. 

The formation of a penile urethra in over 
one-third and a scrotum in over one-half, as 
well as distortion of the vagina in all but 1 
case in which such a structure was formed, 
which was less than one-quarter of the total, 
all point to the presence of a potent testis in- 
fluence during the period of development of 
the urogenital sinus derivatives. In spite of 
this, the deeper portions show, not male con- 
structions but modifications of female forma- 
tion. 

Since the abnormalities are, without doubt, 
alterations of female structures by an early 
testis influence, it is evident that ovarian 
cortical tissue was present originally. The 
gonads, in these cases, represent complete bi- 
lateral replacements of ovaries by testis tissue 
of primary gonadal derivation. 

The adult findings are those of marked 
degrees of virilism. 

In summary, it may be stated that the re- 
view of the manifestations in this group show 
that they were brought about by the onset 
of the opposite sex hormone influence at a 
very early stage of fetal development in per- 
sons who are genetic females. 


CLASSIFICATION OF HERMAPHRODITISM 


Hermaphroditism may be divided into two 
classes each of which is distinctive from the 
clinical, etiological, and embryological stand- 
points. 

1. The form affecting genetic males. 

2. The form affecting genetic females. 
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The abnormalities of the first group are the 
result of deficient normal sex hormone activity 
during fetal development. It is the only form 
of pseudohermaphroditism. The clinical find- 
ings include various degrees of maldescent of 
the testes and female-like abnormalities of the 
external genitalia. The wolffian duct deriva- 
tives may be incompletely developed or ab- 
sent but muellerian duct derivatives do not 
appear. 

The second class is characterized by the 
presence of organs derived from the muellerian 
system. These structures, and not the nature 
of the gonads, distinguish genetic femaleness 
from genetic maleness. This class, therefore, 
embraces the conditions now designated 
female pseudohermaphroditism and true her- 
maphroditism and, in addition, those in- 
dividuals with female pelvic organs who, 
because the gonads are composed entirely of 
testis tissue, are now classified as cases of 
male pseudohermaphroditism. 

The manifestations in all three groups are 
due to the action of the opposite sex hormone 
upon female structures and, for this reason, 
they are all conditions of actual hermaphrodit- 
ism. 

Variations in the masculinizing effects 
depend upon the embryological stage at 
which the abnormal hormone influence arose 
as well as, of course, the intensity of this 
endocrine disturbance. 


DETERMINATION OF THE SEX 


Laparotomy is now frequently employed to 
determine the sex in cases of hermaphroditism 
because, for reasons previously discussed, it is 
considered necessary to rely upon examination 
of the gonads to settle this question. The 
external manifestations are generally regarded 
as unreliable and misleading. 

This study indicates that the external 
genital findings are diagnostic of femaleness 
whenever a cervix or uterus can be demon- 
strated. 

Instrumental exploration of the external 
genitalia, as described by both Young and 
Creevy, are valuable. These include endo- 
scopy, vaginoscopy, and roentgenograms of 
vaginal and urethral orifices after injection 
with opaque solutions. 


Absence of a cervix does not exclude female- 
ness, as the posterior portion of the vagina 
may be separated from the introitus by a 
partition. Failure to demonstrate a uterus by 
either bimanual or rectal examination does 
not exclude its presence but palpation of a 
mass that might be a uterus should arouse 
suspicion of femaleness. 

An orifice in the posterior urethra is sug- 
gestive of urethral communication of the 
posterior vagina but is not conclusive, as 
Young has found that such openings may 
connect with persistent urogenital pouches in 
the perineum. 

The presence or absence of a prostate does 
not indicate the sex nor does male-like forma- 
tion of the external genitalia deny femaleness. 
Beard growth in children should arouse sus- 
picion of femaleness. Inguinal hernia may 
afford a clue to unsuspected hermaphroditism. 


MANAGEMENT OF HERMAPHRODITISM 


The three principles of proper care of cases 
of hermaphroditism are: (1) to have patients 
reared in the correct sex; (2) to relieve ab- 
normal sexual symptoms; (3) to restore the 
accessory structures to a normal condition. 

The first depends upon diagnosis of the true 
sex at an early age and is, of course, of great 
importance in the prevention of later emo- 
tional conflicts. This phase of management is 
of particular gravity in cases of hermaphro- 
ditism in genetic males. In some of these, 
sexuality is of such minimal spontaneity that, 
if reared as females, they become adapted to 
the psychical as well as the social aspects of 
their training, and it is a trying interlude in 
their lives and in the lives of those dear to 
them, when the true situation is not dis- 
covered until after such habits have been 
formed. In other instances, in which males 
are reared as females, normal sex urges may 
become manifest after puberty and their com- 
panions may be subjected to adolescent 
tribulations. 

The problem of early management of her- 
maphroditism in genetic females should be 
weighed with reference to the possibility that 
abnormal sexual symptoms may arise later by 
virtue of internal impulses acting upon the 
phallus. It is of slight advantage to educate 
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such persons in the environment of their cor- 
rect sex if their later life is aggravated by a 
complication which makes it difficult for them 
to interpret their emotions. Prepubertal care, 
therefore, should include measures designed 
to prevent later erections of the clitoris, 
namely, surgical removal of the testicular 
structures, even though this involves com- 
plete gonadectomy in cases with either bi- 
lateral testes or bilateral ovotestes. 

No definite recommendation can now be 
made concerning the ablation of testis tissue 
in female pseudohermaphrodites since the 
lesion is not known but, as previously stated, 
study of the hilar area of the ovaries in this 
condition is urged upon those who may have 
the opportunity to do so. 

The presence or absence of abnormal sexual 
symptoms should largely govern the manage- 
ment when hermaphroditism in genetic fe- 
males is not discovered until the patients have 
become adults. 

Erections of the phallus in genetic females 
are pathological, even though some of these 
individuals have well marked somatic and 
psychical traits of masculinity. The erections 
may be so strong that male-like potency 
becomes established. Should such individuals 
contemplate matrimony as males, in justice 
to the intended wife, the true state of affairs 
should be made known and correctional pro- 
cedures advised. Genetic females with no 
abnormal sex urges, who have become 
economically adjusted as males, may be left 
undisturbed. 

Amputation of the clitoris to relieve 
turgescence has been used with beneficial 
results and in one of O’Farrell’s cases, a 
female pseudohermaphrodite, this procedure 
was followed by the onset of menstruation. 

In cases of genetic males who have reached 
adulthood under the mistaken impression 
that they were female management is also 
affected by the question of sexuality. The 
new status may be welcomed by those who 
have themselves doubted the normality of 
their previous state but those in whom innate 
sexuality is wanting and who, in consequence, 
have become imbued with feminine qualities, 
may deeply resent any suggestion of a change. 
Contemplation of this factor has led some 


surgeons to consider it kinder to emasculate 
such individuals and thereafter keep them in 
ignorance of the true situation. This practice 
is contrary to the inalienable right of everyone 
to know the facts about themselves. 

In dealing with sensitive persons of this 
class, it would seem to be better to inform 
them of their true sex but to add that although 
they are really male, nevertheless, they lack 
the activating endocrine stimulus of virile 
manhood and to point out that this does not 
affix femininity. 

Correction of abnormalities of the accessory 
structures by plastic operations is often 
difficult because of extensive changes. The 
literature contains descriptions of admirable 
methods devised for these purposes but a con- 
sideration of these is not within the scope of 
this paper. It may be pertinent to state that 
such measures should not be undertaken until 
the actual sex has been determined. 
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CLINICAL SURGERY 


FROM ST. MARK’S HOSPITAL FOR DISEASES OF THE BOWEL, LONDON 


PERINEAL EXCISION FOR CANCER OF THE RECTUM 
J. P. LOCKHART-MUMMERY, F.R.C.S., F.A.C.S., London, England 


T has always been my opinion that an opera- 
tion for cancer of the rectum cannot be con- 
sidered really satisfactory unless it can be 
used with a reasonable degree of safety in 

those cases in which the patient is a bad subject 
for operation. Cancer of the rectum is a disease of 
advanced life, and it follows that many of the 
patients are bad subjects, owing either to their 
age or to some complicating disease. An operative 
technique which requires that the patient shall be 
a first class subject will either be accompanied by 
a serious mortality or be available only as a means 
of curing the disease for a small percentage of 
cases requiring treatment. 

When I first began to practice surgery, the mor- 
tality from operations for removal of the rectum 
was very high, in the neighborhood of 30 per cent, 
so I started to devise a technique which would 
enable this mortality to be reduced to more 
reasonable limits. The operative technique here 
described has stood the test of time, and has 
achieved the objects at which I aimed. The mor- 
tality should not be more than 4 per cent, and the 
recurrence rate, as revealed by the follow up of 
500 cases, is only a little over 40 per cent on a 5 
years basis. This at least is as good as for car- 
cinoma in any other site or treated by any other 
method. 

I have described this operation on previous oc- 
casions, but as some surgeons may not have had 
the opportunity of reading such descriptions, it 
has been suggested to me that a detailed account 
of the operation as now performed will be of 
interest. 

TECHNIQUE 

The operation for removal of the rectum by the 
technique here described is suitable for any case 
in which the growth is at the anus or anywhere in 
the rectum proper, provided the tumor is not 
seriously fixed to important structures. It should 
not be performed when the growth is at the recto- 
sigmoid junction; in this situation the perineo- 
abdominal operation is preferable. 


Emeritus Surgeon, St. Mark’s Hospital for Diseases of the 
Bowel, London, England. 


The anesthetic. I am quite convinced that the 
best anesthetic for excision of the rectum is spinal 
anesthesia. Either stovaine, novocain, or percaine 
may be used, my own preference being for a low 
stovaine anesthesia; percaine should not be re- 
quired as the operation does not take more than 
45 to 50 minutes. If, however, the surgeon has 
reason to believe that he cannot perform the 
operation in this time, percaine anesthesia should 
be preferred. Some basal anesthetic in addition 
should always be used so that the patient is un- 
conscious. An excellent combination is avertin 
and low spinal anesthesia, or twilight sleep and 
spinal anesthesia. Any form of inhalation anes- 
thetic should be avoided if possible. Inhalation 
anesthetics, however carefully administered, are 
liable to cause chest complications, and after the 
operation the patient will have to be nursed lying 
down and cannot sit up. This is a serious handicap 
if bronchitis or pneumonia supervenes, and for 
that reason I have always refused to allow any 
form of inhalation anesthetic to be used. In ex- 
ceptional cases local, or regional, anesthesia may 
be substituted for spinal, but are rather trouble- 
some. I have had no complications with a 
stovaine spinal anesthesia in a very large number 
of cases. It has always been my rule that when 
a spinal anesthetic is given the patient should be 
kept slightly head-down from the time that the 
operation commences for at least 3 or 4 hours. 
This, I consider, most important in protecting the 
patient against the effects of gravity during the 
time that a large part of the vasomotor system is 
not functioning. Complications from spinal anes- 
thesia have been quite unimportant in my series. 

The operation as a rule is performed in two 
stages, a preliminary colostomy followed in about 
10 days by the excision of the rectum. The opera- 
tion can safely be performed in one stage in ex- 
ceptional cases, but is, in my opinion, more safely 
performed in two stages. 

No special preparation is required for the 
colostomy. The incision should be made through 
the outer border of the left rectus muscle, the 
muscle being separated so that it will ultimately 
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enclose the opening and give the patient con- 
siderable control over the colostomy later on when 
he is walking about and the muscle is contracted. 
The bowel is opened 36 hours after the operation, 
and before the second operation is performed that 
portion of the bowel between the colostomy open- 
ing and the anus must be thoroughly washed out 
so that there are left no fecal contents at all. This 
is a very important detail. At the time of per- 
forming the colostomy the abdomen should be 
carefully explored to ascertain the upper limits of 
the growth, the possible presence of malignant 
glands, and secondary deposits in the liver or 
elsewhere. 

The anesthesia for the preliminary colostomy 
should be avertin, as this will give a good idea as 
to how the patient behaves under avertin anes- 
thesia before the second and more serious opera- 
tion is undertaken. As regards the abdominal 
wall, nerve blocking with novocain is quite satis- 
factory, or local anesthesia, provided the surgeon 
is very gentle while exploring the abdomen where 
sensation will not be properly controlled by the 
anesthetic. 

The preliminary colostomy. Any type of colos- 
tomy which results in a good spur will be satis- 
factory, but I have found in the course of many 
years’ experience that the ordinary form of colos- 
tomy in which the spur is formed by means of a 
glass rod is liable after a time to become unsatis- 
factory. Many of these patients are likely to put 
on weight and this may result in the spur retract- 
ing. If feces succeed in getting into the lower 
opening they tend to accumulate and as they have 
no exit except upward may cause a good deal of 
trouble. To get over this difficulty I have for 
some years performed the colostomy in such a way 
that the two openings are separated by at least 1 
inch of skin. This entirely obviates any risk of the 
spur becoming inefficient and of feces obtaining 
access to the blind loop of colon. 

The incision should be made just long enough 
to allow the surgeon’s hand to pass through into 
the abdomen. If the abdominal muscles are re- 
laxed by spinal or regional anesthesia a com- 
paratively small incision will be quite sufficient. 
After the abdominal cavity is explored, a loop of 
the sigmoid colon is drawn up through the in- 
cision and the mesocolon is cut transversely so as 
to leave a gap of 1 to 1.5 inches, any bleeding 
vessels being tied off. The peritoneum is now 
sewn together through this gap in the mesocolon 
so that the colon comes out at the upper and lower 
ends of the wound. Next, the aponeurosis is 
similarly stitched together through the gap in the 
mesocolon, and a triangular flap of skin is next cut 


from the upper or lower end of the wound, which- 
ever is most convenient, on the outer side and 
drawn through under the bowel and stitched into 
an incision on the opposite side so as to form a 
complete skin bridge underneath the colon, as 
shown in the diagram (Fig. 1, A and B). Lastly, a 
small clamp is placed on the free side of the colon 
so as toenclosea length of about 1.5 inches of all the 
coats of the bowel between the blades. This clamp 
is left in place, and when it is desired to open the 
bowel all that will be necessary will be to remove 
the clamp and cut away the gangrenous tissue 
between the blades (Fig. 1, C). This will leave the 
colon wide open, and the patient will not be aware 
that it is not part of the ordinary dressing. If the 
bowel has to be cut open, either with scissors or 
the cautery, although it causes no pain the patient 
is apt to look upon it as a sort of operation and 
the clamp saves a great deal of trouble. 

Care must be taken in performing this opera- 
tion to see that the bowel is not unduly con- 
stricted or its blood supply in any way damaged. 
No glass rod need be placed under the’ bowel as it 
cannot retract because of the bridge of abdominal 
wall beneath. 

Some 8 to 10 days after the operation a stout 
silk ligature should be passed under the colon and 
tied firmly on to it. This will come away in the 
course of a few days and leave two totally sep- 
arate openings divided by about 1 inch of skin 
(Fig. 1, D). The period which elapses between the 
performance of the colostomy and the excision of 
the rectum will allow of the patient being care- 
fully prepared and everything done to make the 
second operation as safe as possible. 

If any complication, such as bronchitis, should 
occur after the colostomy, or if it should seem de- 
sirable for other reasons, the second operation 
may be postponed until the patient is in as good 
health as can be managed. 

Excision of the rectum. If the patient is a male, 
a gum elastic catheter should be tied into the 
bladder, or a self retaining catheter used. This is 
to act as a guide to the urethra during the per- 
formance of the operation. The catheter may be 
put in before the patient goes up to the operating 
theater, or can be passed after the spinal anes- 
thetic is administered. 

I prefer to perform the operation in the left 
semi-prone position. Some surgeons prefer to use 
an exaggerated lithotomy position or to use the 
complete prone position obtained by a Hanes 
table. The left semi-prone position is the most 
comfortable from the patient’s point of view and 
less apt to be followed by muscular pains after- 
ward, as the position is a natural one. 
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If the patient is a woman the vagina should 
have been douched out prior to the operation and 
2 hours beforehand packed with gauze soaked in 
brilliant green or some suitable antiseptic. 

The patient should lie on the left side with the 
buttocks slightly over the edge of the table and 
the knees well drawn up, and a large piece of cot- 
ton wool should be placed to prevent blood or 
fluid getting between the legs. The right arm 
should be supported on a rest so as to take pres- 
sure off the chest, and the table should be slightly 
tilted head downward. A really good spot light, 
which will throw a good beam into the depths of 
the wound, must be provided, the ordinary type 
of overhead light being unsuitable. 

The first step in the operation is to close up the 
anus so that no leakage can occur while the rectum 
is being removed. This is best done with a large 
curved needle and a piece of stout silk. The 
curved needle is put in just in front of the anal 
opening, passed round one side and brought out 
at the midline at the back, reinserted again 
through the same opening and brought out in 
front. This is tied firmly, the ends cut off and 
another skin suture placed just outside it. This 
is done before the surgeon puts on his gloves and 
before the field of operation is prepared or the 
towels put in position. 

After the area has been well treated with iodine 
some mastich is applied around the wound, except 
just where the incision is to be made, and a piece 
of thin mackintosh is stuck on to the skin on either 
side, leaving only the actual line of incision 
exposed. 

An incision is now made, starting from the base 
of the sacrum and being carried forward so as to 
surround the anus completely and to finish about 
1 inch in front of it (Fig. 2, A). This incision is 
deepened into the ischiorectal fat on either side. 
Next the coccyx is exposed and disarticulated 
(Fig. 2,B). The best method of doing thisis to press 
the tip of the coccyx inward with the left thumb 
and then with a knife the joint can easily be 
found and divided without the use of a chisel. 
If, as not infrequently happens, the space avail- 
able for removal of the tumor is very narrow, or 
the tumor is rather large, further room can easily 
be obtained by removing another inch of the lower 
end of the sacrum with a chisel and hammer. The 
coccyx having been disarticulated, the deep fascia 
beneath it is now cut through on either side and 
the first finger of the left hand is passed forward 
underneath the levator ani so as to guard the 
rectum. The lower side should be cut first: when 
this finger is in position the rectum should be 
behind it and the levator ani over the top of it; in 
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Fig. 1. 


other words, it protects the rectum from being 
injured (Fig. 2,C). With astout pair of scissors the 
levator is now divided all along to a point in front 
of the anus, bleeding points being picked up by an 
assistant. The same is now done on the opposite 
side and the rectum will now be free laterally. 

The next step is to dissect the rectum from the 
prostate or vagina. This part of the dissection 
must be made boldly with straight, blunt scissors, 
care being taken not to injure the rectum behind 
or the urethra or vagina in front (Fig. 2,D). Ina 
female the posterior vaginal wall is defined and 
followed straight upward until the peritoneal re- 
flexion is met with; this may easily be checked by 
passing the finger into the vagina from time to 
time as a guide to the scissors. It must be re- 
membered that this septum between the rectum 
and the posterior vaginal wall is often very thin, 
and the dissection should be kept as close as 
possible to the back of the vaginal mucous mem- 
brane. Asa rule the extremity of Douglas’s pouch 
will be met with 1.5 to 2 inches from the skin. 
Occasionally, however, in multiparous women, or 
women who have suffered from pelvic inflamma- 
tion or operations, the peritoneal reflexion may be 
very much higher than usual and care must be 
taken not to make a mistake by opening the rec- 
tum instead of the peritoneal cavity. 

In the male the dissection is carried up between 
the rectum and the posterior wall of the urethra. 
The catheter in the urethra can be felt with a 
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Fig. 2. 


finger in the wound and acts as a useful guide. 
The dissection should be kept as near the urethra 
as possible to prevent any danger of damaging the 
rectum, but on no account must it be carried up 
in front of the prostate. The prostate should be 
reached about 2 to 3 inches from the skin and can 
be easily felt with the finger (Fig. 2, E). Assoonas 
the posterior wall of the prostate comes into view, 
a few snips with the scissors will free the rectum, 
and with a swab the rectum can be stripped back 
away from the prostate so that the whole lower 
and posterior surface of the prostate is exposed. 
As this stripping is carried backward the two 
vesicule seminales will come into view, one on 
either side (Fig. 2, F). The stripping should now 
be continued so as completely to expose both 
vesicule. It is most important at this stage that 
the dissection should not be taken up between the 
prostate and the vesicule, as, if this is done, 
the trigone of the bladder will be damaged; 
the dissection must be kept behind both vesiculz. 


When they are both well defined the structure 
immediately behind them, between them and the 
rectum, should be the peritoneum. By picking it 
up with a pair of forceps it can generally be quite 
easily defined and opened by a snip of the scissors 
(Fig. 3, A). The opening in the peritoneum should 
now be widened and a large gauze pack with a tape 
attached to it, or the end of a roll of gauze, should 
be pushed into the peritoneal cavity to protect the 
intestines and prevent blood getting into the 
peritoneal cavity. Next the peritoneum is divided 
cutting quite close to the rectum as far backward 
as possible on both sides (Fig. 3, B); the rectum is 
now drawn forward and its fascial attachments 
behind and laterally freely divided with scissors. 
The rectum should not be entirely free except at 
its attachments to the colon and mesorectum. 
The mesorectum is next clamped off with curved 
clamps as high up as possible, divided, and the 
clamps tied off with stout catgut. The space is 
rather limited and the best way of tying off these 
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Fig. 3. 


clamps is to pass a loop of the ligature over the tip 
of the clamp, then twist the curved clamp side- 
ways; this will make it quite easy to tie off the 
clamps with only one finger in the wound (Fig. 
3, C). It remains now only to divide the colon. 
The rectum and colon should be drawn down into 
the wound as much as they will come and large 
swabs soaked in antiseptic placed so as completely 
to shut off the rest of the wound. 

With a knife the outer coats of the colon are 
divided down to the back of the mucous mem- 
brane and the muscular coat is stripped back for 
about % inch. If this is carefully done there 
should be only the mucous membrane left. This 
is now caught in a large clamp with longitudinal 
grooves and crushed, a similar clamp being placed 
\% inch below it. The bowel in between is now 
divided with a cautery and the rectum can be re- 
moved (Fig. 3, D). The end of the colon is closed 
up by a stout catgut ligature, and the clamp is 
removed. Next a pursestring suture is inserted 
about ¥4 inch away from the closed end, and the 


latter is inverted by an assistant while the suture 
is being tied. The swabs are now removed and, 
all bleeding having been stopped, the swab in the 
peritoneal cavity is taken out. With a small 
curved needle on a long needle holder the perito- 
neal opening is closed. For this purpose I prefer 
to use a small curved eyeless needle and No. 1 
catgut. The stitch should be commenced on the 
lower lateral aspect so as first to close in this lower 
corner (Fig. 3, E), the peritoneum being stitched to 
the stump of the colon so as to leave the inverted 
end outside the peritoneal cavity. When the 
stitch reaches the middle line another one should 
be started from the opposite corner and the two 
finally tied off in the middle. Great care should 
be taken to ensure that the peritoneal cavity is 
completely closed and that no gap is left through 
which a bit of small intestine might prolapse. 
The large wound is now carefully swabbed out 
and any points that are oozing are tied off. A 
large, flat piece of thin rubber dam is next pushed 
into the wound and packed inside lightly with gauze 
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soaked in 1:1,000 acriflavine. The edges of this 
piece of rubber are brought out as a drain in the 
middle of the skin wound. It is not necessary to 
use a large pack, and no part of the gauze should 
come in contact with the wound where it may be- 
come stuck. The wound is closed with fish gut 
mattress stitches, just the end of the rubber dam 
being left projecting between two of the center 
stitches (Fig. 3, F). 

This operation has frequently been performed 
in 25 minutes and unless special difficulties are en- 
countered should not take more than 45 minutes. 
It can be performed rather more easily and 
quickly in the female than in the male. This is 
because separation from the vagina is more easily 
performed than separation from the prostate, and 
also because the female pelvis is wider and affords 
more 00m to work in. Should the posterior 
vaginal wall be involved in the tumor, it can be 
removed with the rectum and the posterior 
vaginal wall subsequently repaired. Provided the 
peritoneum is divided close to the rectum, there is 
no risk of damage to the ureters nor any necessity 
to define them. 


AFTER-TREATMENT 


If the patient is a very bad subject, or the 
operation has been a particularly severe one, a 
transfusion with human blood should be made 
after the patient gets back to bed. It is very 
seldom, however, that this is necessary. 

There should be very little shock from the 
operation and the amount of blood lost should be 
quite unimportant. 

As a rule the dressings are not interfered with 
for 48 hours. In the male the catheter is left in 
place for 3 to 4 days and the urine is drawn off at 
regular intervals. In the female, catheterization 
will have to be carried out for a similar period. 

Three or 4 days after the operation two of the 
stitches should be cut and the packing and drain 
removed. It is better to leave a fairly large open- 
ing so as to give free drainage without the neces- 
sity for putting in tubes, though later on, when 
the wound is healing, a tube is usually necessary. 
The tube should be shortened only very gradually, 
so as to give the cavity plenty of time to close in; 
a drainage tube should not be used immediately 
after the operation, as it is impossible to prevent 
air getting in and infecting the blood clot in the 
wound. By keeping the wound cavity closed 
during the first few days, granulations are able to 
form on the wall of the cavity which will protect 
the patient against sepsis. The rubber tissue does 
not stick to the walls of the wound and the granu- 


lations are thus protected from damage; when it is 
removed, the wound should heal quite aseptically, 
but healing will take a considerable time because 
the cavity which has to close in is large. It should, 
as a rule, not be necessary to flush out the wound 
with antiseptics unless it becomes septic. 

The greatest difficulty, as a rule, is with the 
bladder; retention of urine almost invariably oc- 
curs 2 or 3 days after the operation and for this 
reason it is better to catheterize the bladder 
regularly, or to use an inlying catheter. The 
greatest care, however, should be taken to prevent 
bladder infection. The presacral nerves passing 
from the sympathetic ganglia to the bladder have 
almost certainly been damaged when removing 
the rectum, and it is this that causes difficulty with 
retention. The retention is only temporary and, 
provided the bladder can be properly drained for 
a few days without sepsis, normal bladder func- 
tion will soon be restored. 

In order to prevent infection of the bladder 
some surgeons use a vaccine, or wash the bladder 
out twice a day. What is known as a “ Dukes” 
apparatus for attaching to an inlying catheter is a 
great help at this stage in preventing bladder in- 
fection. It consists of a system of tubes perma- 
nently attached to the inlying catheter, and so 
arranged that the urine can be drawn off by open- 
ing a clip and the whole system irrigated with 
warm oxycyanide solution (1:5,000). The catheter 
and all the apparatus will be filled with oxy- 
cyanide and not with urine. The use of this ap- 
paratus has very materially reduced the incidence 
of bladder infection in these cases. 

The patient will have to be nursed on his side, 
or on his back, and cannot be allowed to sit up 
for the first 2 weeks. A good mattress and good 
nursing are, therefore, very essential. There 
should be a pulley over the bed by which the 
patient can pull himself about by lifting himself 
with his arms. 

At the end of 10 days or a fortnight the patient 
should be got out of bed into a bath daily. In the 
bath a patient only weighs a few ounces and con- 
sequently will be able to move about and sit up 
in the bath much more comfortably than he can 
in bed. 

From this time on the patient should be en- 
couraged to move about, but he will not be able to 
sit in comfort for another week or two. As a rule 
the patient is able to return home in about 3 weeks 
or a month from the second operation. 

The wound, in a male, will not heal for several 
more weeks, because of the large cavity which has 
to fill up. 
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THE TREATMENT OF SEVERE HYPERTHYROIDISM AND 





THE BAD RISK PATIENT 


GEORGE CRILE, Jr., M.D., Cleveland, Ohio 


HE complications of hyperthyroidism 
(thyroid crisis, cardiac decompensation, 
etc.) which are so difficult to treat are, 
in the majority of cases, relatively easy 
to avoid. We must, therefore, anticipate the com- 
plications that are likely to arise and treat them 
prophylactically before they develop. To accom- 
plish this, it is important to appreciate fully the 
factors that influence the risk of thyroidectomy. 

From an analysis of a group of 9,630 consecu- 
tive cases of hyperthyroidism treated by surgery 
at the Cleveland Clinic Hospital, we have deter- 
mined that the chief factors influencing the risk 
of thyroidectomy are: (1) the condition of the 
heart, (2) the age of the patient, (3) the response 
of the pulse curve to pre-operative treatment, and 
(4) the degree of extension of the goiter into the 
thorax. 

Of less importance are the presence of a rapid 
pulse rate at the time of the patient’s entry to the 
hospital, a history 6f marked loss of weight, or 
the finding of a high basal metabolic rate. Ex- 
cept in special instances, the prognosis is not 
materially altered by the duration of the disease. 

Heart disease. It is generally agreed that the 
presence of cardiac decompensation, auricular 
fibrillation, valvular heart disease, or severe myo- 
carditis increase the risk of performing a thy- 
roidectomy on a patient with hyperthyroidism. 
In this series, the mortality rate in patients with 
auricular fibrillation was nearly seven times as 
high as when this complication was not present. 

Age. Next in importance to the condition of 
the heart is the age of the patient. In patients 
over 60 years of age, not only is the myocardium 
apt to be damaged by vascular changes, but the 
kidney reserve tends to be low and the margin of 
safety in liver function is often diminished. 
Pneumonia is a constant threat to the feeble 
patient in advanced years; hence it is not sur- 
prising to find that the postoperative mortality 
rate in patients over 60 years of age is more than 
four times as high as in patients under 60. 

Pulse curve. Although the pulse rate at the 
time of entry to the hospital does not bear any 
striking relationship to the postoperative mor- 
tality rate, the response of the pulse curve to pre- 

From the Cleveland Clinic. 
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operative treatment has a definite bearing upon 
the operative risk. Thus the prognosis of a patient 
who enters the hospital with a pulse rate of 160 is 
good, provided the pulse curve falls satisfactorily 
before the operation (Fig. 1). But a patient whose 
pulse rate is 120 at the time of entry and 10 days 
later is still 120 may not be a good operative risk 
(Fig. 2). This type of pulse curve was more than 
five times as common in the group of patients who 
died after operation as in those who survived. The 
physiological indications of a remission of hyper- 
thyroidism are a falling pulse curve and a gain in 
weight. When the disease is entering a remission, 
severe thyroid reactions are not apt to occur, but 
when, in spite of iodine and bed rest, the hyper- 
thyroidism remains stationary or increases in 
severity, a thyroid crisis may be initiated by the 
slightest provocation. 

Intrathoracic goiter. When hyperthyroidism is 
associated with an intrathoracic goiter, the risk 
of operation is nearly four times as great as in the 
patients in whom the goiter does not extend into 
the thorax. The reason for this is not clear but, 
since the average age of the patients with intra- 
thoracic goiter in this series. was 50, it is quite 
possible that age as well as the mechanical factors 
involved in the removal of an intrathoracic goiter 
may be a potent factor in increasing the risk. 

Duration of hyperthyroidism. In our experience 
the relation of operative risk to duration of symp- 
toms has not been striking. The mortality rate in 
patients having hyperthyroidism longer than 2 
years was only one and one-half times as great as 
in the patients having hyperthyroidism for less 
than 2 years. The severity of the postoperative 
reaction of the pulse and temperature depends to 
a large extent on the actual severity of the hyper- 
thyroidism at the time of operation. It is true 
that long standing, severe hyperthyroidism can 
result in great loss of weight, in impairment of 
liver function, and in a serious depletion of the 
patient’s resistance to intercurrent infection, 
especially pneumonia. There is, however, little 
evidence to indicate that the myocardium suffers 
any specific damage (5) as a result of long stand- 
ing hyperthyroidism or that the heart is less able 
to cope with a postoperative thyroid crisis of a 
given severity, whether the disease is of short or 
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Fig. 1. Satisfactory fall of pulse curve before operation, an indication of a favorable 


prognosis. 


of long duration. The majority of patients with 
hyperthyroidism of long duration suffer from a 
relatively mild form of the disease and can with- 
stand the minimal postoperative reaction which 
occurs in patients with mild hyperthyroidism. 

Loss of weight. In older patients a history of 
loss of considerable weight may be an indication 
of an unfavorable prognosis, but in younger pa- 
tients the risk of operation does not seem to be 
materially increased by loss of weight up to one- 
fourth of the total body weight. In this series the 
mortality rate was approximately three times as 
high in those patients who had lost over 25 pounds 
of weight than in those who had lost less than 
this amount, the greatest mortality occurring in 
the oldest patients. 

Basal metabolic rate. The highest operative mor- 
tality rate occurs in elderly patients. This group, 
consisting largely of patients with nodular goiters 
and cardiac manifestations of hyperthyroidism, 
do not as a rule have as high basal metabolic 
rates as the younger patients with diffuse goiters 
and relatively acute hyperthyroidism. The risk 
of thyroidectomy is dependent not so much upon 
the severity of the hyperthyroidism as upon the 
ability of the myocardium and of the individual 
as a whole to cope with the postoperative reaction. 
Hence, we are not surprised to find that, in this 
series, the risk of operation on patients with basal 
metabolic rates above plus 50 per cent was only 
three times as great as in those with basal meta- 
bolic rates below plus 50 per cent. If, however, 
the basal metabolic rate, along with the pulse 





curve, fails to fall in response to pre-operative 
treatment and remains excessively high (above 
plus 80 per cent), the operative risk is still 
further increased. 

Special types of patients. There are several 
types of patients who present special risks. The 
first type is the unco-operative, high strung 
foreigner. When hyperthyroidism develops in 
these patients, their innate emotionalism is tre- 
mendously exaggerated and their lack of insight, 
often based on inability to understand English, 
makes them extremely active and unco-operative. 
After operation, when rest is essential, the emo- 
tionalism of this type of patient may result in 
the development of a thyroid crisis (Fig. 3). 

The second type is the long recognized “‘ burnt 
out” hyperthyroid so aptly described by Lahey 
(7) as the patient with “apathetic” hyperthy- 
roidism. This type of patient (Fig. 4) is generally 
over 40 years of age, does not appear to be ac- 
tively stimulated, and often has a relatively low 
basal metabolic rate. As a rule, the hyperthy- 
roidism is of long duration and it is in this rare 
type of patient that a history of long standing 
hyperthyroidism increases the risk of operation. 
In the patient shown in Figure 4, a mild thyroid 
crisis followed upon the minimal trauma of fall- 
ing out of bed. 

When a patient with hyperthyroidism becomes 
delirious, it is unwise to attempt any surgical 
procedure. Unless the patient shows a striking 
response to pre-operative treatment even a pole 
ligation may result in a fatal thyroid crisis. 
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Fig. 2. “Flat” pulse curve—fatal outcome. 


Temperature chart of a 


highly emotional patient aged 50 years, with a basal metabolic rate of 
plus 31 percent and pulse 120 at entry. The pulse was still 110 to 120 after 
9 days of iodine and bed rest. The patient was draped for operation but 


this was cancelled because of her severe emotional reaction. 
oxygen analgesia was given, the patient never being unconscious. 


Only nitrous 
Fatal 


thyroid crisis promptly followed the attempt to operate. 


PRE-OPERATIVE CARE 


Diet. When a patient with hyperthyroidism 
has a basal metabolic rate of plus 100 per cent, 
the basal caloric requirement is increased by 100 
per cent over the requirement of a person of equal 
weight with a normal metabolism. When a suffi- 
cient caloric intake is not provided, such a patient 
must find fuel for the demands of metabolism and 
in so doing will literally burn herself up. The 
glycogen of the liver is depleted, fat rapidly dis- 
appears, and weight is lost with amazing rapidity. 

Unless a concentrated high caloric diet is given, 
it is often impossible for a patient with a high 
basal metabolic rate to eat the bulk of food neces- 
sary to maintain her weight. The diet should con- 
tain large amounts of carbohydrate in order to 
replenish the depleted glycogen reserves of the 
liver. In addition, since the serum proteins tend 
to be lowered in severe hyperthyroidism, the diet 
should be relatively high in protein. 

The importance of diet in the pre-operative 
treatment of patients with severe hyperthyroidism 
can scarcely be overemphasized. On several occa- 
sions I have observed states of mental confusion 
following restrictions of diet and in one instance 
a mild thyroid crisis developed. This patient, a 


man 43 years of age, had a basal metabolic rate 
of plus 96 per cent. A pole ligation had been per- 
formed and, through a misunderstanding of 
orders, he was put on a limited diet such as is 
given to patients after abdominal operations. 
There was no immediate reaction to the surgical 
procedure but 6 days later the patient became 
delirious, refused food, the pulse rate and temper- 
ature rose, and for ro days he was critically ill. 
The usual treatment with iodine and the con- 
tinuous intravenous administration of a 5 per 
cent solution of glucose was given, but the symp- 
toms did not subside until an intake of 6,000 
calories was restored by feeding through a nasal 
tube. 

Sedation. Sedatives are valuable during the pre- 
operative period, and experience has shown us 
that bromides or codeine are of more value than 
barbiturates in patients with hyperthyroidism. 
Occasionally, especially in older patients or in 
cases of extreme hyperthyroidism, barbiturates 
will excite the patient or may even precipitate a 
maniacal state. The barbiturates and bromides 
are contra-indicated in the presence of mental 
confusion because, occasionally, the delirium is 
the result of the prolonged use of these drugs 
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before the patient was admitted to the hospital. 

Iodine. Iodine, as shown by Plummer, brings 
about a striking effect in the control of hyper- 
thyroidism and should be given before operation 
is undertaken in cases of hyperthyroidism as- 
sociated with any type of goiter, either nodular 
or diffuse. 

Psychological considerations. The sudden ap- 
pearance of a stranger with an unfamiliar appa- 
ratus such as the gas machine may, in itself, be 
sufficient to precipitate a severe emotional reac- 
tion in a patient of unstable makeup. We have 
seen a fatal thyroid crisis initiated by draping a 
patient for operation and administering the 
lightest gas oxygen analgesia although the opera- 
tion was cancelled because of the patient’s emo- 
tional reaction (Fig. 2). It is therefore advisable, 
in cases in which it is best to avoid basal anes- 
thetics, to have the anesthetist visit the patient 
daily, administer inhalations of oxygen, and gain 
the patient’s confidence. 

Morphine is a valuable adjunct to surgery per- 
formed under local anesthesia. The tolerance to 
morphia, as well as to basal anesthetics and to 
the majority of depressant drugs, varies in direct 
proportion to the basal metabolic rate of the 
patient, the drugs being quickly metabolized 
without exerting their full pharmacological effect 
when the metabolism is high. 

Since we believe that morphine produces less 
excitation, less depression, and more analgesia 
than any other drug, we give as large a dose as 
the patient will safely tolerate when the operation 
is to be completed under local anesthesia. The 
amount given is based on the basal metabolic 
rate, the weight, and the age of the patient, and 
varies in adults from , to % grain. 

The oxygen tent is used routinely after opera- 
tion on bad risk patients. Occasionally the pa- 
tient will be confused after operation and will 
awake to find herself enclosed in a tent and may 
strike at it and exhaust herself in demanding that 
it be removed. In order to avoid this issue, several 
days before the operation the bad risk patient is 
placed in the tent for a few minutes so that she 
can overcome any apprehension that she might 
have in regard to the tent. 

Digitalis. Before operation, full doses of digi- 
talis are given to patients in whom there is evi- 
dence of cardiac decompensation, to patients 
with auricular fibrillation, and to patients with 
valvular or myocardial heart disease. In addition, 
digitalis is given to a large proportion of the 
elderly patients with vascular disease of the type 
in whom we know that the incidence of post- 
operative auricular fibrillation is relatively high. 


THE OPERATION 


Time of operation. The pre-operative routine is 
continued until the pulse curve has come down 
to the point where it begins to flatten out and 
until it does not appear that the pulse rate will 
fall any lower. Although the fall in the basal 
metabolic rate usually parallels the pulse curve, 
it must be remembered that the former is merely 
a laboratory procedure and the latter is a sound 
clinical test which represents the response of the 
organism as a whole to changes in the severity of 
the hyperthyroidism. It is this response and not 
merely the basal metabolic rate that affords the 
best clinical index of a remission of hyperthy- 
roidism. When the pulse curve has fallen nearly 
to the base line, when the weight curve shows a 
consistent rise, and when the clinical appearance 
of the patient indicates that she has developed as 
much emotional stability as can be expected, 
then the time for operation has arrived. Even if the 
basal metabolic rate is high, the patient is in as 
good a condition for operation as she will ever be. 

Place of operation. When a nervous patient is 
to have an operation under local anesthesia sup- 
plemented with nitrous oxide analgesia, it is of 
definite advantage to carry out the procedure in 
the patient’s room without moving her from her 
bed. The disturbances associated with trans- 
ferring the patient from bed to stretcher and 
stretcher to operating table, and the inherent fear 
of the operating room may produce psychic 
trauma, destroy the analgesic state induced by 
pre-operative hypnotics, and render the patient 
so nervous and apprehensive that any sensation 
is interpreted as pain. 

If, however, an anesthetist with whom the 
patient is already acquainted brings in the 
familiar gas machine and starts administering 
oxygen just as she has on previous occasions, if 
the patient is lying undisturbed in her own bed 
in her own room, if her mind is distracted from 
the surgical procedure by a combination of light 
gas oxygen analgesia and conversation especially 
designed to focus her attention away from the 
operation, then it is relatively simple to infiltrate 
the neck with novocain and remove the thyroid, 
often without the patient being aware that the 
operation is going on. Thyroidectomy for hyper- 
thyroidism is therefore performed in the patient’s 
room without moving her from her bed. 

Anesthesia. In elderly patients pneumonia is 
the commonest cause of death after thyroid- 
ectomy. General anesthetics tend to depress 
respiration, to abolish the cough reflex, and to 
act as a protoplasmic depressant, lowering the 
patient’s resistance to intercurrent infection, 
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notably pneumonia. In the aged, the depression 
incident to a basal or general anesthesia may be 
the deciding factor as to whether or not a fatal 
pneumonia will develop. Therefore, in the ma- 
jority of patients over 45 years of age, no basal 
anesthetic is given and the operation is performed 
under local anesthesia supplemented with nitrous 
oxide analgesia. 

In a strong young individual, the margin of 
safety is so great that the depression induced by 
a basal anesthetic can be disregarded; yet even 
in younger patients profound narcosis is unde- 
sirable, whether it be induced by inhalation anes- 
thesia or by any of the various drugs used as 
basal anesthetics. Occasionally, in the course of 
a thyroidectomy, particularly when it is necessary 
to deliver a retrotracheal extension of the gland, 
a stridor may develop even in the absence of in- 
jury to the recurrent laryngeal nerves. When this 
occurs, a patient who is conscious is better able 
to maintain respiratory exchange than is a pa- 
tient who is under deep anesthesia. The same 
principle applies as in the surgical treatment of a 
deep abscess or cellulitis of the neck, in which 
case it is widely recognized that a general anes- 
thetic may result in fatal respiratory obstruction. 
Emergency tracheotomies will be avoided by 
performing thyroidectomies under local anes- 
thesia supplemented ‘in good risk patients by no 
more than a light basal analgesia. 

For many years Dr. Crile, Sr., has judged the 
condition of the patient during the operation by 
her morale during the procedure and by her re- 
sponsiveness to conversation with the anesthetist. 
Especially in older patients, the first sign of an 
unfavorable reaction will be the inability of the 
patient to think clearly and react. This sign usu- 
ally precedes the rise of pulse rate by some min- 
utes and affords a good indication for stopping 
the operation after the removal of a single lobe. 
A valuable indication of an unfavorable reaction 
must therefore be sacrificed if a general anes- 
thetic is given. And finally it is of value after the 
removal of the first lobe to hear the patient talk 
and to assure oneself of the integrity of the re- 
current laryngeal nerves. 

Patients in the younger age groups are not sus- 
ceptible to postoperative pneumonia. In these 
cases, the greatest danger is from thyroid crisis, 
and the sedation afforded by a basal anesthetic 
of sufficient depth to afford amnesia without ex- 
cessive depression is extremely valuable. 

A patient with a low or with a normal basal 
metabolic rate will be analgesic (although gen- 
erally not completely unconscious) after the 
administration of avertin in a dosage of 50 or 60 
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milligrams per kilogram of body weight, whereas 
a patient with a basal metabolic rate of plus 40 
per cent will require 70 milligrams per kilogram 
for a similar effect and patients with higher 
metabolic rates may require even larger doses. If 
a middle ground is to be reached between ab- 
sence of analgesic effect on the one hand and 
undue depression on the other, the amount of 
anesthetic to be given should be varied in accord- 
ance with the basal metabolic rate. In our expe- 
rience, it has been possible to obtain this middle 
ground of analgesia in 94 per cent of the patients 
receiving basal anesthetics. In this group, the 
patients had no unpleasant recollections of the 
operation and yet were able to talk throughout 
the procedure. 

Type of operation. Lahey (8), Mayo, Dins- 
more, Dr. Crile, Sr., and others have emphasized 
the advisability of stage operations in cases in 
which the risk of thyroidectomy is great. We are 
in complete accord with this preference for stage 
operations in bad risk patients and at the present 
time are performing pole ligations on 1 per cent 
of the patients with hyperthyroidism and lobec- 
tomies on 12 per cent, usually reserving these 
procedures for patients in the older age groups. 

In this series, although there have been 49 
deaths following the first stage of the operation, 
there has never been a fatality following the 
second lobectomy for hyperthyroidism when the 
patient has been sent home between stages. 

It has been said by proponents of a one stage 
procedure that dividing the operation merely 
subjects the patient to the risk of two surgical 
procedures instead of one. In view of the fact 
that the risk following a second lobectomy is so 
slight as to be negligible, these arguments would 
appear to be unsound. We are convinced that 
many patients who barely survived a single 
lobectomy would have expired if the entire opera- 
tion had been carried out at the time of the first 
stage. Occasionally, when the reaction to the 
first stage has been minimal, it is entirely safe to 
reopen the incision at the end of 2 or 3 days and 
remove the other lobe, thus saving the patient 
the expense and inconvenience of a second period 
of hospitalization. 

In desperate cases, ligations of the superior 
poles done separately a week apart are followed 
by a course of roentgen therapy before the patient 
is discharged from the hospital. I believe that in 
some instances more striking remissions are ob- 
tained by ligation and roentgen treatment than 
could be obtained independently by either agent. 
I wish to emphasize at this point that roentgen 
therapy is not recommended in the treatment of 
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Fig. 3. This patient, a foreign woman 48 years of age, 
had a pulse rate of 150. The basal metabolic rate was plus 
g2 per cent and she had lost 46 pounds in weight. Her 
innate emotionalism and inability to understand English 
rendered her most difficult to manage. 


hyperthyroidism except as an adjunct to surgery 
in selected cases involving the greatest operative 
hazard. Three months after the ligation, the 
patient returns for a lobectomy and is again dis- 
charged to return in 2 months for the final 
lobectomy. 

Management between stages of a divided opera- 
tion. Between stages of a divided operation the 
patient is given 5 minims of Lugol’s solution 
daily. In the year 1926, following Plummer’s 
discovery of the effects of iodine, many of our 
patients had received iodine for long periods of 
time before consulting a surgeon. In that year, 
there were 20 postoperative deaths in a series of 
1,700 cases, and the case mortality rate, in- 
cluding all deaths which took place after oper- 
ation in the hospital from any cause being 1.2 
per cent. 

In the same year, 19 deaths occurred at home 
between the stages of divided operations, usually 
after ligations but occasionally following lobec- 
tomies. This gave a mortality rate of 1.1 per cent 
at home, between operations, and constituted 
practically the same death rate as occurred in 
the hospital. These deaths occurred in patients, 
the severity of whose hyperthyroidism was 
masked by iodine administered prior to their 





Fig. 4. Exhaustion from long standing hyperthyroidism. 
A woman, 58 years of age, had had hyperthyroidism for 
11 years. This was accompanied by auricular fibrillation 
and loss of 70 pounds in weight. The basal metabolic rate 
was plus 29 per cent. Thyroid crisis with delirium and a 
rise in temperature to 102 degrees F. followed falling out 
of bed during her stay in the hospital preparatory to opera 
tion. Note that the facies express exhaustion rather than 
stimulation and that in spite of the severity of the disease 
her general appearance is not typical of hyperthyroidism. 


admission. Following operation, the patients 
were sent home without iodine and the exacerba- 
tion of the disease incident to the withdrawal of 
iodine was greater than the remission induced by 
operation. The net result was therefore a fatal 
exacerbation with death resulting from thyroid 
crisis or from cardiac failure. 

Means has shown that iodine exerts a constant 
effect over a long period of time and that even 
those patients who seem to be showing the 
phenomenon of “iodine escape” will show a 
greater exacerbation of hyperthyroidism if iodine 
is withdrawn. We do not therefore consider it 
safe to withhold iodine between the stages of 
divided operations unless the patient’s progress 
can be followed closely during the interval. 


POSTOPERATIVE CARE 


Postoperative routine for bad risk patients. The 
postoperative thyroid reaction is directly or in- 
directly responsible for the majority of deaths 
following operations for hyperthyroidism. Even 
though we rate pneumonia, cardiac failure, and 
the thyroid crisis in this order as the commonest 
causes of death, it is clear that in the majority of 
cases the thyroid reaction is the indirect cause of 
the fatal complication. A postoperative routine 
designed to minimize the thyroid reaction should 
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therefore be established and applied to every bad 
risk case. 

In recent years we have recognized an unclassi- 
fiable type of fatality in which an old and feeble 
patient appears to “fade away” as though from 
a profound metabolic exhaustion. We believe that 
this “metabolic exhaustion”’ is a modification of 
the thyroid reaction dependent on the inability 
of feeble and aged patients to muster sufficient 
reserves of strength to give the appearance of 
thyroid stimulation or even to produce a marked 
elevation of the temperature. Although a classical 
thyroid crisis is the immediate cause of death in 
less than one-fourth of all fatal cases, it is clear 
that thyroid reactions of lesser intensity pre- 
dispose not only to the reaction just described 
but also to cardiac failure and to pneumonia. 

Administration of iodine after operation. While 
we believe that small amounts of iodine should 
always be continued for at least 2 days after 
operation, we never have felt that the postopera- 
tive use of large doses of iodine exerted any 
striking effect on the thyroid reaction of a patient 
who before operation had received full doses of 
iodine. The action of iodine is not on the tissues 
of the body or on the thyroid hormone circulating 
in the blood, but is rather a direct one on the 
secretory activity of the thyroid gland (6). For 
this reason, large doses of iodine cannot be ex- 
pected to produce any further effect on the post- 
operative reaction of a fully iodized patient. The 
best we can do is to give the routine small dose 
of iodine so that at least there will be no exacer- 
bation of symptoms incident to its withdrawal. 

Blood transfusion. If anemia is present, the 
heart is handicapped during the thyroid reaction 
by the inability of the blood to carry its full quota 
of oxygen. Although it is often inadvisable to 
give a transfusion during the height of a thyroid 
crisis when the slightest reaction to transfusion 
would tend to elevate a temperature that is 
already dangerously high, a blood transfusion 
given immediately after operation is a valuable 
therapeutic measure in the treatment of patients 
with severe hyperthyroidism or in aged and 
debilitated patients. 

Oxygen tent. For the past 7 years we have 
made a practice of placing all bad risk patients in 
the oxygen tent immediately after operation. The 
oxygen tent is not used for pulmonary complica- 
tions only, but has been found effective in the 
treatment of cardiac failure and of uncomplicated 
thyroid crises. We have repeatedly observed a 
fall in temperature of from 1 to 3 degrees within 
3 hours of the time the patient is placed in an 
oxygen tent. Whether this effect is the result of 


the oxygen, of the refrigerated air of the tent, or 
a combination of the two factors is not clear. That 
the temperature of the air undoubtedly plays a 
part in the control of thyroid crises is indicated by 
the fact that fatal thyroid crises in this series have 
been 2.4 times as frequent in the hot summer 
months as in the remainder of the year. The re- 
frigerated oxygen tent is therefore placed over 
the bad risk patient as soon as the operation is 
completed. 

Sedation. Morphia is the most valuable drug 
for the control of discomfort and restlessness in 
patients convalescing from thyroidectomy. The 
tolerance of the patient to morphia varies in 
direct proportion to the degree of elevation of the 
basal metabolic rate and patients with high basal 
metabolic rates, especially when in the height of 
a thyroid crisis, should be given large doses of 
morphia (up to % grain) at frequent intervals. 

Continuous intravenous glucose. Patients with 
severe hyperthyroidism have exhausted the re- 
serves of glycogen that are normally present in 
the liver (4). The increased metabolism demands 
fuel for oxidation. After operation, it is painful to 
swallow; nausea and vomiting are frequently 
present; and the patient takes little nourishment. 
Thus at the time when the caloric demand is 
highest, the patient’s liver is depleted of glycogen 
and food is not being taken. Unless an adequate 
caloric intake is promptly restored, the organism 
must literally oxidize itself in order to provide 
fuel-for the raging metabolism. In patients with 
severe hyperthyroidism the continuous adminis- 
tration of glucose solution into a vein will prevent 
this crisis of catabolic processes and minimize the 
postoperative elevation of pulse rate and temper- 
ature. 

Forced feeding. It is usually impossible to give 
intravenously more than 2,000 calories a day in 
the form of glucose without losing much of the 
glucose through the kidneys. This is a small part 
of the total caloric requirement of a patient in 
thyroid crisis and should be supplemented, when 
the patient is able to eat, with high caloric, high 
carbohydrate feedings. If the patient refuses 
food, feedings can be given through a nasal tube. 

Causes of death following thyroidectomy and the 
individualization of postoperative treatment. It 
has already been noted that pneumonia, myo- 
cardial failure, and thyroid crisis in this order 
are the commonest causes of death following 
thyroidectomy. An analysis of the fatalities 
shows that each cause of death is far more com- 
mon in certain groups of patients than in others. 
For example, pneumonia is the most common 
cause of death following thyroidectomy in pa- 
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Chart 1. Causes of death following operation on pa- 
tients with hyperthyroidism complicated by age over 6o. 


tients over 60 years of age and in patients with 
intrathoracic goiter (Chart 1), and is more 
common in men than in women. Thyroid crisis, 
on the other hand, is the most common cause of 
death in patients whose pulse curves are “flat,”’ 
in patients who have had psychoses, and in 
patients with excessively high basal metabolic 
rates (Chart 2). In patients with cardiac com- 
plications, the most common cause of death is 
myocardial failure (Chart 3). If the best results 
are to be obtained, the relative susceptibility to 
the common complications must be recognized 
and treatment instituted to avert the compli- 
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Chart 3. Causes of death following operation on patients 
with hyperthyroidism complicated by auricular fibrilla- 
tion, severe myocardial damage, or valvular heart disease. 
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Chart 2. Causes of death following operation on patients 
with hyperthyroidism complicated by basal metabolic rate 
of over plus 50 per cent. 


cation to which the individual is most susceptible. 

Postoperative treatment of patients with severe 
hyperthyroidism. In the younger patients who 
have a flat pulse curve, an excessively high basal 
metabolic rate, or in those who have had a 
psychosis, the greatest danger is from thyroid 
crisis and our therapeutic measures against thy- 
roid crisis including blood transfusion, a con- 
tinuous intravenous drip of glucose solution, the 
oxygen tent, and morphine in doses sufficient to 
insure comfort and rest, should be used immediately 
following the operation. Patients with severe 
hyperthyroidism, as Coller has shown, lose 
enormous quantities of water through the skin 
and it is advisable to give from 4,000 to 6,000 
cubic centimeters of 5 per cent glucose solution a 
day until the patient is eating and drinking well. 
In this group of cases, especially if the patient is 
relatively young and otherwise in good condition, 
a basal anesthesia of avertin is of definite value 
in controlling the overactive emotional mech- 
anism and minimizing the postoperative reaction 
(Fig. 5). 


A thyroid crisis is a vicious circle of hyper- . 


thermia and hypermetabolism in which each 
Fahrenheit degree of elevation of the temperature 
results in a 7.2 per cent increase in the metabolism 
and in the production of heat. Unless the mecha- 
nism for the dispersion of heat is accelerated, a 
further rise of body temperature will ensue. The 
oxygen tent and ice bags placed on the patient’s 
extremities and about the sides of the body will 
usually control any tendency to hyperthermia, 
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Fig. 5. 


Fig. 5. Diffuse goiter with active hyperthyroidism. In 
this type of case, thyroid crisis is the greatest hazard and 
a basal anesthesia is of advantage in minimizing the 
psychic reaction to the operative procedure. 

Fig. 6. Postoperative thyroid reaction in the aged. 
Feeble, elderly patient of the type in whom postoperative 


but if in spite of these measures the temperature 
should rise to critical levels, the patient, with the 
skin protected can be literally packed in cracked 
ice so that more heat is abstracted than can be 
created. Fortunately, this type of reaction is 
now extremely rare, and in the great majority of 
cases, 10 grains of aspirin will result in a defer- 
vescence of from 1 to 3 degrees in 2 hours. 

Hyperthyroidism in old age. The management of 
the aged patient in whom pneumonia is the 
greatest hazard is quite different (Figs. 6 and 7). 
We have seen that sedation and avoidance of 
psychic disturbances are fundamental principles 
in the management of severe hyperthyroidism in 
the young adult. But in the aged and also in 
patients with intrathoracic goiter, we must avoid 
depression of the respiration, of the cough reflex, 
or of the internal metabolism of the body because 
of the danger of inducing a terminal pneumonia. 
Depressant drugs are tolerated well in the young, 
but easily force the aged below the threshold of 
resistance to pneumonia. Blood transfusion, the 
oxygen tent, and every resource at our disposal 
must be utilized to build up the resistance of the 
aged patient. 
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Fig. 7. 
pneumonia is the greatest hazard. Age 62 years; pulse, 120; 
loss of 60 pounds in weight. 

Fig. 7. The same patient as shown in Figure 6. She is 
alive and well 5 years following a multiple stage operation 
which was performed under nitrous oxide analgesia and 
local anesthesia. 


In the aged it is better to perform the operation 
under local anesthesia with a minimum of nitrous 
oxide analgesia. Similarly, the use of morphine 
postoperatively should be limited to the minimum 
requirements. 

In old age, the principle of the multiple stage 
operation should be followed and a trial ligation 
should be performed if there is any question in 
the mind of the surgeon as to the ability of the 
patient to withstand a more extensive operation. 

Ice bags should be applied only when abso- 
lutely necessary so that chilling with its attend- 
ant liability to pulmonary complications may be 
avoided. 

Occasionally during the postoperative reaction, 
an elderly patient becomes so feeble that she is 
unable to raise the mucus which has accumulated 
in the trachea and bronchi. When this occurs, the 
patient becomes cyanotic, dyspneic, the tempera- 
ture rises, she becomes more feeble, the attempts 
to cough become progressively weaker and a fatal 
bronchopneumonia may develop. Atropine and 
the various expectorant mixtures have not been 
effective. Recently we have adopted the simple 
expedient of giving the patient 7% grains of 
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caffeine sodium benzoate, withholding sedation, 
periodically elevating the foot of the bed on high 
shock blocks, and urging the patient to cough 
while lying prone with the head down at an angle 
of approximately 30 degrees. After 5 or 10 min- 
utes of postural drainage, an astonishing amount 
of mucus will pour out, cyanosis will clear up, 
and the temperature and pulse rate will fall 
promptly. 

Hyperthyroidism with cardiac complications. 
Pre-operative digitalization, as has been men- 
tioned previously, is of value in those patients 
who show evidence of severe myocarditis or who 
have auricular fibrillation or cardiac decompen- 
sation. Oxygen therapy is of value in the presence 
of cardiac complications as is morphine in doses 
adequate to insure rest. In this way, the failing 
myocardium is strengihened by the digitalis, the 
efficiency of the oxygen-distributing function of 
the heart is increased by the oxygen tent, and 
the metabolic demands of the organism as a 
whole are decreased by the morphine to the 
point where a balance between oxygen supply 
and demand is struck and cardiac compensation 
is restored. 

Blood transfusion is contra-indicated in the 
presence of acute cardiac decompensation and 
the intravenous administration of fluids should 
not exceed 3,000 cubic centimeters per day given 
by the continuous drip method. 


SUMMARY 


1. The chief factors influencing the risk of 
thyroidectomy are (a) the age of the patient, 
(b) the condition of the heart, (c) the response 
of the pulse curve to pre-operative treatment, and 
(d) the degree of extension of the goiter into the 
thorax. The basal metabolic rate, the duration of 
the disease, and the loss of weight are of rela- 
tively less prognostic significance. 

2. The importance of a high caloric, high car- 
bohydrate diet in the pre-operative treatment 
in severe hyperthyroidism is emphasized. 

3. The safe time for operation is best deter- 
mined by observation of the pulse curve and the 
weight curve. 

4. The advantages of performing the operation 
in the patient’s room instead of moving the 
patient to the operating room are summarized. 

5. A light basal anesthesia with avertin is 
helpful in younger patients. Elderly or de- 
bilitated patients should not be subjected to the 
depressant effects of either basal anesthetics or 
of a general anesthesia. A combination of nitrous 
oxygen analgesia and local anesthetic affords the 
most satisfactory anesthesia in these cases. 


6. The advantages of stage operations in bad 
risk cases are summarized. 

7. All patients between stages of a divided 
operation should receive small doses of iodine 
unless they can be kept under close personal 
observation. 

8. Pneumonia, cardiac failure, and thyroid 
crisis in this order are the most common causes 
of death following thyroidectomy. 

9. The use of blood transfusion, the continu- 
ous intravenous administration of glucose solu- 
tion, the oxygen tent, and adequate sedation are 
the most important points in the postoperative 
treatment of the bad risk patient. High caloric, 
high carbohydrate feedings should be given. 

10. Pneumonia is the most common cause of 
death following thyroidectomy for hyperthyroid- 
ism in patients over 60 years of age and in pa- 
tients with intrathoracic goiter and especially in 
men. Specific measures directed against pulmon- 
ary complications should be adopted in these cases. 

11. In patients who have a “‘flat’’ pulse curve, 
in patients with excessively high basal metabolic 
rates, and in patients in whom a psychosis has 
been present, thyroid crisis is the most common 
cause of death and specific measures to avert 
thyroid crisis should be taken. 

12. In patients with organic heart disease, 
myocardial failure is the most common cause of 
death. The management of these patients should 
be individualized to avoid this complication. 

13. Postural drainage often relieves the patient 
of the troublesome mucus which occasionally 
develops following thyroidectomy. 

14. The complications of thyroidectomy for 
hyperthyroidism are easier to avoid than to treat 
after they have developed. 
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THE TREATMENT OF INFECTIONS OF THE FEMUR 


WITH MAGGOTS 


STEPHEN MADDOCK, M.D., and DOROTHY JENSEN, A.B., Boston, Massachusetts 


N previous communications the writers have 
reported the end-results in a series of 44 sep- 
tic compound fractures of the tibia (5) and 
of 29 cases of hematogenous osteomyelitis of 

the tibia (6) which had been treated with maggots 
and followed up to the time of writing. In both in- 
stances about go per cent of the patients who 
could be located for examination showed lesions 
which had been closed for an average period of 
2 years. 

The purpose of this paper is to present the end- 
results of maggot treatment in 29 cases of infec- 
tions of the femur. The series is comprised of 18 
cases of hematogenous osteomyelitis, 8 septic com- 
pound fractures, and 3 cases of tuberculosis with 
chronic secondary infection. Most of the patients 
have been seen at the Boston City Hospital during 
the past 7 years. No cases were refused for treat- 
ment and none of those treated have been omitted. 
It has been possible to follow nearly all of the pa- 
tients up to the time of writing and to obtain final 
x-ray films shortly prior to June 1, 1937. 

The literature of maggot therapy has become so 
extensive since Baer’s papers were published that 
it cannot be reviewed here. The reader is referred 
to the bibliography compiled by Robinson (9). 


METHODS 


The operative technique and preliminary treat- 
ment in all cases were essentially those described 
by Orr. There was considerable variation in the 
amount of bone removed, location of incisions and 
degree of exposure obtained, due to the fact that 
the operations prior to maggot therapy were per- 
formed by a number of different surgeons. 

Maggot therapy was instituted at varying times 
following the onset as indicated in Table I. The 
management of wounds under maggot treatment 
has already been described (5, 6). The femur 
cases present the special difficulty of maintaining 
exposure of the bone which can usually be ob- 
tained by packing the wound lightly with gauze 
at each dressing. At times mechanical devices 
such as self-retaining retractors (3, 11) or the 
Mosher drain (7) are necessary. Secondary oper- 
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ations were performed on many cases in order to 
improve exposure. 

The culture and sterilization of maggots has been 
described by Robinson (10) whose methods were 
used in this study. The flies were of the species 
Phormia regina or Lucillia serricata. 


RESULTS 


Detailed data on the series are presented in 
Table I and summarized in Table II. The cases 
have been arranged under appropriate headings 
and numbered arbitrarily in the order in which 
maggot treatment was begun. 

Group 1. Subacute hematogenous osteomyelitis. 
Of the 8 cases in this group, 6 are closed, 1 has 
been lost, and 1 is still under treatment. The aver- 
age time since closure is 4.1 years. 

The patient who was lost (Case 5) has not been 
seen since the date of hospital discharge but recent 
correspondence indicates that closure ultimately 
occurred and has persisted. 

The patient who is still under treatment (Case 
8) had a Streptococcus hemolyticus osteomyelitis 
following an infection of the toe in 1935. He was 
treated for 112 days with maggots and the wound 
closed on February 14, 1936. The wound re- 
mained closed and symptom free except that on 3 
subsequent occasions, swelling, redness, and fluc- 
tuation developed in the scar over the lateral as- 
pect. Treatment consisted of rest with incision 
and drainage of the scar. The wound discharged 
about 40 cubic centimeters of bloody pus at each 
incision and closed again in 2 to 3 weeks. After the 
final exacerbation had subsided the patient was 
readmitted to the hospital on June 28, 1937. A 
preliminary course of sulfanilamide (80 grains 
per diem by mouth) was given for 6 days and an 
operation performed on July 14, 1937. At opera- 
tion a defect 1 centimeter wide and 7 centimeters 
long was found in the lateral aspect of the femur. 
The marrow cavity contained brownish granula- 
tions but no pus. The edges of the opening in the 
bone were freshened with a chisel and the wound 
packed open widely with vaseline gauze. Cultures 
were sterile. The patient was discharged July 27, 
1937. Wound treated for 14 days with maggots 
and closed on September 9, 1937. There is every 
reason to believe that closure will persist. 


> a) 
072 
Date of 
No Age onset 
I 13 2-16-30 
14 S- 5-31 
3 14 Io- 6-3 
7 | 8-29-31 
5 14 (CO! 12-32-32 
6 14 I8-19-3 
7 14 12-19-3 
8 28 3-25-35 
9 30 1935 
I 44 1999 
II 23 10-32 
12 17 6-13-27 
13 17 2-19-32 
14 69 1385 
15 35 1902 
16 37 1900 
17 13 11-17-35 
18 34 6-17 
19 34 1535 
20 62 1924 
21 42 1896 
22 or 2-20-31 
23 20 I2- 4-30 
24 14 7" 33 
5 10 9-25-35 
26 34 2-18-36 
27 70 1900 
28 63 6-10-28 | 
¢ 32 | 
“9 4 1932 | 


All of these patients showed involvement of the 
lower end of the femur. The organism found was 
Staphylococcus aureus in 7 cases and Streptococ- 


TABLE I 
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Previous Maggots Maggots Days Hospital Rial 
opera- started stopped treated discharge esult 
tions 
Subacute Hematogenous Osteomyelitis 
3 12- 8-31 2-10-32 125 3-11-32 12-16-32 Closed 
2 19-21-31 S- §-32 288 5— 4-32 11—- 6-32 Closed 
I 10-23-3 3-3 105 4-13-32 9-17-32 Closed 
2 12-32 32 45 S- 5-32 12-12-32 Closed 
3 1-23-33 5-18-33 115 7-29-33 Lost 
3 2— 6-33 3-15-34 422 }-15-33 5-31-34 Closed 
3 ss 19-14-33 62 7- 3-33 10-12-34 Closed 
I 12-35 8— 3-35 112 Q-24-35 Treatment 
Chronic Hematogenous Osteomyelitis 
6 11-19-32 I 1-30-30 20 11-30-39 Lost 
4 3-12-31 3-24-31 12 $-24-31 12-12-31 Lost 
3 4—- 3-32 S- 8-32 28 5-15-32 7- 8-33 Closed 
5 19-25-32 I- 2-33 68 11-17-32 1-39-33 Closed 
3-18-34 79 4-24-34 5-24-35 Closed 
$ 4-26-34 5 Lost 
12 1-14-36 | 14 36 Treatment 
P aa a wa —: <n 
6 1-13-30 | 81 2-10-36 Treatment 
I 2- 7-36 16 3-16-36 Treatment 
20 I-19-37 | 37 63 | 3-11-37 Treatment 
Tuberculosis with Secondary Infection 
15 4-11-35 1-16-36 280 8-16-35 Treatment 
2 1-14-36 2-27-36 52 5-10-36 10-26-36 Closed 
5 2- 5-36 24-36 19 3-10-36 3-20-36 Closed 
Subacute Septic Compound Fractures 
I 5-15-31 8-18-31 95 9-24-31 4-23-32 Closed 
2 8-17-31 | 11-28-31 103 I2- 9-31 6-18-32 Closed 
2 3-14-34 | $-25-34 79 8-16-35 11-12-35 Closed 
8-19-35 9-25-35 
1-14-36 | 3- 5-36 50 12-13-35 5-20-36 Closed 
3- 9-36 3-28-36 19 9-18-36 3-28-36 Amputation 
Chronic Septic Compound Fractures 
19 3- 9-31 $-25-31 233 6- 1-31 
5-14-35 I- 9-30 I- 9-30 
4-15-36 6-29-36 6-29-36 Failure 
ri 12-20-32 4-15-33 116 6-17-33 7- 8-33 Closed 
} 1-14-36 2- 3-36 | 20 2-24-36 2-10-36 Closed 


cus hemolyticus in 1 case. There was ankylosis of 
the knee in 1 case due to primary joint involve- 
ment; 3 other cases have some limitation of mo- 
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TABLE II A.—SUMMARY OF CASES 





Compound 


x 3 : Tuber- fractures 
jSubacute; Chronic | cylosis | ——. |Total 
| | Subacute} Chronic | 
Number of | 
cases 8 10 3 5 3 | 29 
Closed | 6 3 | 2 4 2 17 
r ee ee TSF Oe oii! ines aie’ | gata ae ae 
Treated I | 4 } I ° ° | 6 
Amputation | ° ° ° I ° I 
oe eee Ser, See ee eee |e _|— 
Lost | I | 3 | ° ° | ° | 4 
Failure ar wit We | ° ° I I 





TABLE II B.—DETAILS OF TREATMENT 








| Compound 
| fractures 


Chronic 
Tuber 
culosis 

Chronic 


Subacute 


| 


| Subacute 


Onset to maggots 





toyrs. |33 yrs. 





96 ds. 144 ds.| In yrs.| .... 





45 ds. |117 ds.| 69 ds. 123 ds. | 


Maggot treatment 169 ds. 


End of treatment toclosure |218 ds. |271 ds.| 40 ds. |144 ds.| 46 ds. 











356 ds.| 11 yrs. 





Total illness |483 ds.| 20 yrs.| 33 yrs. 























2.6yrs.|2.7yrs.|..... 





Time since closure 4-IYTS. |3.5YTS. | 1.3 YTS. 
| | 





tion but not sufficient to interfere with walking. 
Trauma ‘was noted as an exciting cause in 5 cases 
and previous infections were recorded in 6 cases. 

Group 2. Chronic hematogenous osteomyelitis. Of 
the ro cases in this group 3 are closed, 3 refused 
treatment and are counted as lost, and 4 are still 
under treatment. The average time since closure 
is 3.5 years. The 7 unclosed cases in this group 
may be considered briefly. 

Lost cases. (Refused treatment.) Case 9 was a 
man of 30 who had had osteomyelitis for 20 years. 
This was the first femur which we treated with 
maggots. The operation which had been per- 
formed prior to treatment consisted of the exci- 
sion of an old scar on the medial aspect of the 
thigh. Exposure was inadequate but treatment 
was undertaken in order to determine whether 
maggots could penetrate deep sinuses. After 20 
days the patient refused treatment and left the 
hospital. Recent communication revealed that 
the patient still has exacerbations with pain ac- 
companied by discharge from the old sinuses. He 
is now working in the Middle West. 

Case 10 was a Jewish peddler, aged 44 years, 
who was admitted to this hospital March 2, 1931, 
giving the history of osteomyelitis of 25 years’ 
duration. An operation had been performed at 
another hospital about 4 months previously, but 





Fig. 1, left. Case 1. October 7, 1931. Before treatment. 
Fig. 2. April 27, 1937. Fourand one-half years after closure. 


drainage persisted. At operation on March 4, 
1931,a Sponge was found in the center of the femur 
completely surrounded by bone and invaded with 
granulations. This was removed with consider- 
able difficulty. Maggots were placed in the wound 
8 days after operation, but the patient refused 
treatment after 12 days. This was our last con- 
tact with the patient. He subsequently left the 
hospital on April 24, 1931. Spontaneous patholog- 
ical fracture occurred on October 11, 1931, and the 
patient returned demanding amputation. This 
was done on October 12, 1931, and an uneventful 
recovery resulted. 

Case 14 was an American widow of 69 who gave 
the history of a chronic discharging sinus on the 
lateral aspect of the thigh for 40 years. Treat- 
ment was begun without operation. A soft part 
sinus was suspected because the roentgenograms 
showed so little evidence of bone involvement. 
After 4 weeks the sinus was excised under local 
anesthesia but the bone was not disturbed. Treat- 
ment was.continued for another 6 weeks when it 
became evident that a more extensive operation 
was necessary. This was refused by the patient, 
and treatment had to be discontinued. The dis- 
charging sinus still persists. 

Cases under treatment. Cases 16 and 17 both 
belong to the group of chronic abscess of the pop- 
liteal space without bone involvement. This type 
of abscess will be described in detail elsewhere (4). 
Both patients are now practically well and there 
has been no evidence of bone infection for over 
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Fig. 3. Case 2. December 3, 1931. 
Before maggot treatment. 


1 year. Closure, however, has been so recent that 
it seems wiser to regard them as still under treat- 
ment. 

Cases 15 and 18 are both long standing cases of 
chronic osteomyelitis in which operations were 
performed by others during an acute exacerba- 
tion. In both instances considerable bone destruc- 
tion resulted. Neither is being treated with mag- 
gots at present but it is hoped that by conservative 
measures ultimate closure will result. ‘ 

All these cases showed involvement of the lower 
end of femur. In so far as could be determined 
Staphylococcus aureus was the original organism 
in every instance. By the time maggot treatment 
was begun a mixed infection existed. Ankylosis 
resulted in Case 13 due to lack of co-operation on 
the part of the patient and in Case 18 because of 
spread of infection to the knee joint. There is 
some limitation of motion in Cases 16 and 17. Ac- 
curate history of trauma and infection could not 
be obtained due to the long period of time which 
had elapsed since onset. 

Group 3. Tuberculosis with secondary infection. 
Of the 3 cases in this group, 2 are closed and 1 is 
still under treatment. 

The patient under treatment (Case 19) is a sin- 
gle American woman, aged 54 years, who developed 
tuberculosis of the hip in 1888 and was operated 
upon with the diagnosis of an acute septic hip. 
Secondary infection resulted. The hip has closed 


Fig. 4. November 3, 1937. Five years 
after closure. 


for short periods of time but drainage has been 
persistent for nearly all of the 48 years since the 
original operation. On admission April 11, 1935, 
there were in all 6 draining sinuses located on the 
anterior, posterior, and lateral aspects of the thigh. 
Maggots were established in all sinuses and after 
6 weeks as radical an excision of the sinus tracts as 
was anatomically possible was performed. Sev- 
eral sequestra were removed from the hip joint. 
After 14 days maggots were reimplanted and con- 
tinued until January 16, 1936. One year later 
another operation for the obliteration of 2 per- 
sistent sinuses was performed. At that time it was 
found to be impossible to remove all the dead and 
devitalized bone without resecting the head of the 
femur and giving the patient an unstable leg. The 
sinus tracts removed at both operations were sec- 
tioned and proved on microscopic examination to 
be studded with tubercles. The patient is now be- 
ing treated by other methods but still has 2 small 
persistent sinuses. Her general health has im- 
proved greatly. There is no pain or discomfort in 
the leg or hip. The prognosis is still in doubt but 
improvement seems to be progressive. 

Group 4. Septic compound fractures. There are 
8 cases in this group of which 5 were treated in the 
subacute stage and the remaining 3, years after 
the fracture. 

Subacute cases. Of the 5 subacute cases 4 are 
closed and 1 came to amputation and later died. 
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Fig. 5. Fig. 6. Fig. 7. 
Fig. 5. Case 24. December 14, 1933. Before maggot 
treatment 


Fig. 6. April 5, 1934. During treatment. 
Fig. 7. June 5, 1935. One sequestrum. 


Amputation (Case 26.) An American negro of 
34 was struck by thé bucket of a steam shovel on 
February ‘28, 1936, and sustained a compound 
fracture of the mid shaft of the femur with avul- 
sion of skin and muscles from the umbilicus to the 
knee. Maggots were applied on March 9g, 1936. 
The patient was practically moribund but with 
several transfusions his general condition im- 
proved. On February 29, 1936, pneumonia devel- 
oped and on April 18, 1936, atelectasis of the left 
lower lobe was recognized. Because of poor gen- 
eral condition and the extent of the tissue destruc- 
tion mid thigh amputation was performed March 
28, 1936, at which time maggots were discontinued. 
The patient died on September 18, 1936, from 
miliary tuberculosis due to the lighting up of an 
old pulmonary lesion by the postoperative pneu- 
monia. 

The closed cases in this group have shown per- 
sistent closure for an average period of 2.6 years. 
Ankylosis resulted in Case 22 due to secondary 
involvement of the knee joint. The site of frac- 
ture was as follows: lower end, 2; mid shaft, 2; 
and upper end, tr. 

Chronic cases. Of the 3 chronic cases, 2 have 
been closed for an average period of 2.7 years. 
The remaining case was abandoned as a failure. 

Failure. Case 22 was a 70 vear old Irish man, 
who sustained a compound fracture of the mid 
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Fig. 8. 


Fig. 9. 


Fig. 8. October 11, 1935. After operative removal of 


sequestrum. 
Fig. 9. July 7, 1937. Eighteen months after permanent 
closure. 


thigh in 1906. Drainage persisted from the onset, 
the knee joint was ankylosed, and the patient was 
never able to work. On his first admission for mag- 
got treatment in 1931 it seemed possible that 
closure might result. The cavity was not skin 
grafted at the time although it had become cov- 
ered with healthy granulation tissue. After dis- 
charge from the hospital the patient disappeared 
for 4 years. On his return the condition was much 
worse. Several operations were performed and 
the lesion treated with maggots for many months. 
The wound persistently showed areas of bare bone 
which were removed bit by bit with a chisel with- 
out anesthesia. Molecular death of bone con- 
tinued and the case was finally given up as hope- 
less because of age and also because of the feeling 
that there was not enough blood supply left in the 
femur to support granulation tissue. 

In the entire series as summarized in Table I 
there are 17 closed lesions, 6 are under treatment, 
4 have been lost, 1 was amputated, and 1 was 
given up as a failure. If the cases which are lost 
are excluded, the percentage of good results is 
68, if those still under treatment are also excluded 
this percentage is raised to 89. 


EVALUATION OF RESULTS 


The most conspicuous fact brought out by the 
results is that cases in which treatment was begun 











Fig. 12. 


Fig. 10. Fig. 11. 


Fig. 10. Case 25. January 4, 1936. Before maggot 
treatment. 

Fig. 11. May 13, 1938. At time of closure. 

Fig. 12. February 25, 1938. Twenty-one months after 
closure. 


in the subacute stage of the condition show a high 
percentage of successes both in the hematogenous 
osteomyelitis and the septic compound fracture 
groups. In the hematogenous osteomyelitis cases, 
closure of the wound occurred in a little more than 
a year and has persisted for an average period of 
4.1 years. X-ray studies show relatively normal 
bony structure without evidence of residual infec- 
tion so that it is reasonable to suppose that closure 
will continue. The cases of septic compound frac- 
ture which were treated early closed in an average 
period of a little less than a year and have re- 
mained healed for 2.6 years. As was pointed out 
elsewhere (5), when a septic compound fracture 
heals it stays healed so that no future trouble is 
anticipated with this group. 

The chronic cases of bone infections are of 2 
types: those that progress steadily to closure and 
those which do not respond readily to treatment. 
The latter group is by far the more important, 
since it requires all of the ingenuity at one’s com- 
mand to attain ultimate healing. The possibility 
of chronic sinus tract infection not related to bone 
must always be considered and excluded by pre- 
operative investigation (4). 

In the 10 cases of chronic hematogenous osteo- 
myelitis presented only 3 have been closed for any 
period of time although 2 others have recently 
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closed. Three refused treatment after a short 
period of time and can hardly be regarded as fail- 
ures. The 2 remaining cases which are still unde: 
treatment resulted from injudicious operative pro- 
cedures and are of the character which would defy 
any method of treatment. The difficulty with 
chronic cases lies in the fact that there is fre- 
quently very little blood supply in the bone due to 
repeated operations and prolonged sepsis. In some 
instances it is necessary to perform plastic opera- 
tions in order to bring some new blood supply to 
the devitalized bone. 

The chief advantage of the use of maggots lies 
in their ability to remove necrotic material rap- 
idly, diminish sepsis, and stimulate the growth oi 
good grar.ulations; all these seem to produce a 
higher percentage of persistently closed lesions 
than result from the usual methods of treatment. 
In previous communications (2, 9) other advan- 
tages of maggot therapy have been discussed. 
Briefly noted they are: clinical improvement of 
patient (temperature, pulse rate, blood regenera- 
tion), continuous nature of the treatment, un- 
covering of hidden sequestra, reduction in nursing 
care, and shortening of the period of disability. 

The disadvantages of maggot treatment in 
osteomyelitis of the femur are: expense, time 
consumed, pain, and inaccessibility of bone. 

The expense is not as great as would be sup- 
posed when consideration is taken of the fact that 
the period of treatment is only a small fraction 
of the total time consumed. It is admitted that 
the time required from the beginning of maggot 
treatment to closure is long. However, the same 
objection can be raised to any method of therapy 
applied to the femur. The most important con- 
sideration is to obtain a closed lesion which does 
not recur. Pain is relatively unimportant because 
it is seldom pronounced in deep wounds. Acces- 
sibility is the greatest mechanical problem in 
using maggots and at times it is necessary to make 
special provision for exteriorizing the lesion by the 
use of retractors, or operatively by sewing skin, 
fascia, and periosteum together. 

In order to evaluate this study an effort was 
made to compare the results with those obtained 
by other methods of treatment. Unfortunately, 
there are no papers available which give data com- 
parable to those presented here. In most instances 
the patients were not followed for any consider- 
able period of time beyond hospitalization and it 
is difficult to determine how long treatment was 
continued. From the reports in the literature one 
gains the impression that infection of the femur is 
a time consuming condition of questionable prog: 
nosis. However, it is doubtful whether there are 
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any cases of osteomyelitis of the femur which 
cannot ultimately be closed, provided that the pa- 
tient is willing to take the time and the surgeon 
is willing to study the situation with consistent 
patience and conservatism. 

CONCLUSIONS 

1. The end-results of maggot treatment of in- 
fections of the femur compare favorably with 
those obtained in the treatment of such lesions 
by any other method. 

2. Maggots yield satisfactory results provided 
good exposure of the bone is obtained by operation 
and is maintained during the entire course of 
treatment. 


The writers are ir.debted to the following surgeons of the 
Boston City Hospital staff for referring cases: Drs. F. J. 
Cotton, Horace Binney, I. J. Walker, A. R. Kimpton, 
R. C. Cochrane, O. J. Hermann, Somers Fraser, J. H. Shor- 
tell, W. R. Morrison, J. H. Burnett and T. H. Peterson 
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SPLENIC VEIN THROMBOSIS FOLLOWING SPLENECTOMY 


HERBERT H. DAVIS, M.D., F.A.C.S., and JOHN C. SHARPE, M.D., Omaha, Nebraska 


HILE a number of articles appear 

in the literature concerning throm- 

bosis of the splenic and portal veins 

as the main etiologic factor in Banti’s 
disease, first demonstrated in 1904 by Dock and 
Warthin, thrombosis of the splenic and portal 
veins as a fatal complication of splenectomy has 
received much less attention. The early articles 
occasionally mention it, and there are a few arti- 
cles in recent years which discuss it in a little more 
detail. Most of these, however, concern throm- 
bosis following splenectomy for splenic anemia, or 
Banti’s disease. 

It is our purpose to review the main articles on 
this subject and to report a case of hemolytic 
icterus with this complication following an emer- 
gency splenectomy during a hemoclastic crisis. 
We have been unable to find any other reports of 
cases of hemolytic jaundice which have developed 
portal and splenic vein thrombosis following sple- 
nectomy. 


REVIEW OF LITERATURE 


Bessel-Hagen in 1goo gave a complete review of 
all splenectomies up to that time. Johnstone in 
1908 reviewed all the cases from 1900 to 1908 and 
added them to those of Bessel-Hagen, making a 
total of 708 splenectomies with a mortality of 194 
cases, or 27.4 per cent. These authors did not 
give the causes of death and did not refer to throm- 
bosis following operation. 

Prudnikoff in 1911 did a splenectomy for a 
movable spleen upon a woman 46 years of age. 
She died on the eleventh postoperative day and 
autopsy showed thrombosis which began in the 
splenic vein and extended into the portal vein and 
the veins of the liver. Infection was absent and 
the venous thrombosis was explained by the 
observer as due to increased coagulability of the 
blood. 

In 1914, Finkelstein reported a collected series 
of 66 cases with disease of the spleen in which 
there were 53 splenectomies with 16 deaths. Four 
of these deaths, he stated, were due to thrombosis 
of the portal vein or pulmonary artery. Two of 
these he described further in the article as being 
due to thrombosis of the pulmonary artery. No 
description was given of the other 2 so it was in- 
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definite whether any of these cases were really 
portal vein thrombosis. 

Giffin reporting from the Mayo Clinic in 
1921, discussed 71 cases of Banti’s disease with 9 
hospital deaths, 2 of which were due to thrombo- 
sis of the portal and mesenteric vessels. Also there 
were 32 splenectomies for hemolytic jaundice with 
1 death, the cause of which was not given. 

Only 450 cases of embolism and thrombosis of 
the mesenteric vessels had been reported up to 
1923, according to Wilkins, who reported 35 more 
cases from the Mayo Clinic. Most of these, how- 
ever, were primary thromboses and not related to 
operation. He did state, however: ‘“ Splenic throm- 
bosis usually results from splenectomy for splenic 
anemia by propagation of the normal process of 
thrombosis from the ligated end of the splenic 
vein, less often from a retrograde extension of por- 
tal thrombosis and rarely from a focus of infection 
within the spleen itself. Splenectomy is the only 
type of operation which predisposes to mesenteric 
thrombosis, the factors being stasis from sple- 
nomegaly, cirrhosis, dilatation and tortuosity of 
the splenic vein with degenerative changes in 
its wall, hemorrhage from separating adhesions, 
trauma attending the removal of the large spleen, 
ligation of the splenic vein and finally infection, 
which is probably always present in the disor- 
ganized spleen and in the degenerated wall of the 
splenic vein in splenic anemia.” 

Pool and Stillman, in their book Surgery of the 
Spleen published in 1923, stated: “ Portal throm- 
bosis is an occasional and serious complication of 
splenectomy. We have learned of a few cases 
through personal communications, but reports of 
such cases have been infrequent.”’ 

In 1925, Rosenthal, in discussing the results of 
splenectomy, gave an excellent discussion of this 
complication in Banti’s disease. He divided his 
cases into 2 groups: (1) thrombocytopenic group 
and (2) thrombocythemic group. In the former 
group of 5 cases he placed those in which the blood 
platelets were below normal, all of which recov- 
ered from the operation and are now well. Follow- 
ing splenectomy the blood platelets gradually in- 
creased, reaching a maximum at the end of the 
second week at which time there were usually 
more than 1,000,000 per cubic millimeter. In the 
third week the number had decreased, and at the 
time the article was written the platelets had 
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remained normal or slightly increased. The throm- 
bocythemic group consisted of 4 cases in which the 
platelet count was normal or increased. All of 
them had postoperative complications, such as 
thrombosis of the peripheral veins and of the 
abdominal veins. The cause of death in one of 
them was widespread thrombosis of the portal 
system. This was not necessarily soon after sple- 
nectomy but occurred within a year of the opera- 
tion. 

In discussing the results of splenectomy at the 
Mayo Clinic, Giffin in 1927 stated there was a 
great increase in the number of platelets and modi- 
fication of the various factors of coagulation in 
cases of hemorrhagic purpura. Regarding Banti’s 
disease he also said, “‘Operative deaths have been 
due chiefly to hemorrhage, pneumonia, pulmo- 
nary embolism, and portal thrombosis.” He re- 
ported 123 cases with 15 hospital deaths, a mor- 
tality of 12.19 per cent. Splenectomy in 27 cases 
of chronic septic splenomegaly resulted in 7 hos- 
pital deaths. He commented, “The majority of 
hospital deaths were due to portal thrombosis.”’ 
Ten splenectomies for syphilitic splenomegaly re- 
sulted in 1 death in the hospital and 2 subse- 
quently, 1 patient dying 6 weeks after operation 
from portal thrombosis. In speaking of 81 cases 
of hemolytic jaundice there were no hospital 
deaths attributed to thrombosis. 

This subject was further discussed by Evans in 
1929. He reported 19 cases of Banti’s disease and 
confirmed the opinions of Rosenthal, Kaznelson, 
and W. J. Mayo that the number of platelets were 
important in prognosis following splenectomy. If 
they were high he advised against splenectomy 
unless the case was otherwise hopeless. One of 
these patients, who was in the thrombocythemic 
group, died of mesenteric thrombosis following 
splenectomy. 

Vincent and Hanrahan, while discussing sple- 
nectomy in Lewis’ Practice of Surgery, made the 
following statement: ‘‘ The most serious complica- 
tions are secondary hemorrhage, pneumonia, and 
the thrombophlebitis of the veins of the portal 
system. Thrombosis of the portal system is a 
grave but fortunately not a very common compli- 
cation, which follows splenectomy, however, more 
often than any other abdominal operation. The 
cause is obscure. It may be due to extension up- 
ward of a blood clot in the splenic vein furthered, 
possibly, by a marked increase in blood platelets 
resulting from removal of the spleen or by throm- 
bophlebitis of the veins of the portal system that 
existed prior to the operation. The condition is 
difficult to recognize in the earlier stages. Fever 
and a high white count combined with abdominal 
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pain and any disturbance of the bowel movements 
are suggestive signs. A patient of the writers’ with 
splenic anemia developed symptoms of intestinal 
obstruction and died the third week after sple- 
nectomy. Autopsy showed thrombosis of the 
splenic and portal veins and a retrograde throm- 
bosis of the superior mesenteric vein with begin- 
ning gangrene of a loop of the small intestine.”’ 

Walton, writing in the same year, reported 7 sple- 
nectomies with 3 operative deaths, 1 of these being 
due to thrombosis of the portal vein. In discuss- 
ing the technique of splenectomy, Walton warned, 
‘If the blood platelet count is approximately nor- 
mal, special attempts should be made to prevent 
postoperative thrombosis. Citrates may be ad- 
ministered, and early movements should be en- 
forced in the limbs.” 

Kelly, also in 1929, reported the case of a child, 
aged 11, with numerous hemorrhages. The chart 
showed a rise of platelets from 400,000 to 1,000,000 
about 10 to 12 days following splenectomy, then 
a decrease to about 500,000 by the twenty-fifth 
postoperative day. Another case, a woman aged 
63, also in which the diagnosis was not given, 
showed a great increase in platelets following sple- 
nectomy which was still continuing 2 months 
later. On the seventh and fourteenth days there 
were thromboses in the veins of the leg. He de- 
clared: ‘“‘We believe that postoperative thrombo- 
sis is generally, but not invariably, associated with 
a thrombocytosis. Splenectomy is a safe operation 
if the thrombocyte count is below 200,000, but is 
a dangerous one when the thrombocyte count ap- 
proaches 1,000,000. The patient then runs the 
risk of thrombosis in the portal and mesenteric 
veins.”’ 

Bryce, in 1932, stated: “Surgeons now gener- 
ally recognize the necessity for taking into account 
the platelet content of the blood when deciding 
for or against removal of the spleen. Any opera- 
tion or trauma will lead to a temporary increase 
in the count.’’ He showed that fatal thrombosis 
could occur after splenectomy even with a low 
platelet count. He cited a case in a woman, aged 
32 years, who had ascites, hematemesis, and sple- 
nomegaly. On admission her erythrocytes were 
1,110,000, leucocytes 13,000, and color index 0.68. 
The platelets were scanty. After a transfusion the 
blood count was slightly increased, the platelets 
were 38,000. She was given another transfusion 
and the next day splenectomy was done. The 
spleen was found to be considerably enlarged. A 
fine hepatic cirrhosis and a good deal of ascitic 
fluid were found. The patient died 10 days later 
after a severe hematemesis. No thrombocyte 
count was given after the operation. Postmortem 





Fig. 1. Thrombosis of splenic vein. 


examination showed the splenic vein to be en- 
larged almost to the size of the inferior vena cava. 
It contained a massive friable dark clot from the 
site of ligature to the junction with the portal 
vein. The vein wall was normal. The portal vein 
was also partially occluded. 

Bryce reported another case with normal pre- 
operative platelet count and the previous occur- 
rence of saphenous vein thrombosis in which sple- 
nectomy was performed but patient did not de- 
velop this complication. He suggested that in 
these cases postoperative thrombosis of the splenic 
vein was rendered less likely if surgical interfer- 
ence was limited only to ligature of the splenic 
artery. 

In 1935, 2 very interesting articles appeared in 
the French literature. Schwedsky and Braitzef 
stated that thrombosis of the vessels was one of 
the most frequent complications of splenectomy. 
As authority for this they gave Rosenthal, Gra- 
cham and Grégoire. They also stated that numer- 
ous researches of physiologists and clinicians had 
confirmed in an incontestable manner that after 
splenectomy there was considerable increase of 
the morphologic elements of the peripheral blood. 
For this they cited Port and Akyama, Wahlig, 
Kuentzen, Ascher, Dubois, Aubertin, Stradom- 
sky, Beresov, etc. This increase was accompanied 
by a corresponding hyperplasia of the reticulo- 
endothelial tissue. They cited for this Vatanabe 
and Anitschkof. They continued that authors 
had almost unanimously agreed that there was an 
increase of blood fibrogen and globulin after sple- 
nectomy. To prove this they quoted Zurgens, 
Tautvein, Wahlig, Derevenko, Hey and Clarg, 
Starlincer, Schedrovitsky, etc. Schwedsky and 
Braitzef performed splenectomies on 5 dogs. Fol- 
lowing operation there was a total increase in the 
hemoglobin, erythrocytes, and platelets. The fibro- 
gen and platelets remained elevated longest of all 
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Fig. 2. Thrombosis in intrahepatic branches of portal 
vein. 


the elements of the blood. The coagulation time 
of the blood was also shortened and returned to 
normal on the fifteenth to nineteenth day. They 
stated that the facts of their experiments had been 
confirmed by Dubois, Ascher, Sollberger, Jamo- 
moto, etc. 

The second article in the French literature was 
by Grégoire, who demonstrated that pylethrom- 
bosis was not the consequence of splenectomy, as 
is often said, but was made by the same malady 
that caused splenomegaly. In other words the 
pylethrombosis was the result of the malady and 
not of its treatment. He denied the statement in 
the previous article (Schwedsky and Braitzef) 
that it was a frequent complication. He stated 
that the results of splenectomy for hemolytic 
icterus were remarkable and pointed out that 
there had not been published a single example of 
pylethrombosis following splenectomy practiced 
for hemolytic jaundice. In a series of 338 splenec- 
tomies performed for this disease by Patel, Pem- 
berton and by Santy and Grégoire there were 13 
deaths but not a single one of the deaths was due 
to pylethrombosis. However, he stated that phle- 
bitis of the portal system (and of this system 
alone) was an extremely frequent accident in sple- 
nectomies for chronic splenomegaly. He was of 
the opinion that the portal thrombosis was a pri- 
mary condition and following splenectomy there 
was produced a rapid extension of the thrombotic 
process which had been in existence for a long 
time and that the blood changes shown by Schwed- 
sky and Braitzef after splenectomies in dogs were 
sufficient to provoke thrombosis. He admitted, 
however, that they might predispose to that com- 
plication and that after the disease had already 
produced changes in the portal vessel walls these 
added changes of the blood might cause thrombo- 
sis. He also quoted a series of 31 splenectomies 
done on adults by Kayser which resulted in 16 
deaths. Eight, or 50 per cent, of these were due to 
portal thrombosis. 
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Rousselot in 1936 did not agree with Rosenthal 
regarding the danger of thrombosis after splenec- 
tomy in the thrombocythemic form of Banti’s dis- 
ease. Of 31 cases of splenectomy for Banti’s dis- 
ease, in 16 of which an obstructive factor was 
found in the splenic vein at operation, only 1 de- 
veloped this complication. 

Thompson and associates, reporting from the 
spleen clinic at the Presbyterian Hospital in New 
York in 1937, made careful studies of splenic vein 
pressures in Banti’s disease in 15 cases. At oper- 
ation a needle of the venous pressure apparatus 
was inserted into the splenic vein after delivery of 
the spleen and before ligation of any of the larger 
splenic vessels. They found the splenic vein pres- 
sure in this disease to vary from 250 to 500 milli- 
meters of water. They used 3 cases of hemolytic 
jaundice as controls in which the pressures varied 
from 105 to 125 millimeters of water. They con- 
cluded that this back-pressure in the splenic vein 
was probably an important factor in accounting 
for the frequent complication of portal thrombo- 
sis in Banti’s disease. 


REPORT OF CASE 


E. M., aged 61 years, male, had had symptoms of hem- 
olytic icterus for the past 5 years. A younger brother had 
also been jaundiced. Six months ago splenectomy had been 
advised but the patient refused. At that time his hemoglo- 
bin was 57 per cent, erythrocytes 2,860,000 per cubic milli- 
meter, and leucocytes 3,200. The red blood cells showed 
marked achromia with anisocytosis and poikilocytosis with 
a shift toward the macrocytic side, polychromatophilia and 
nucleated red cells (5 per 100 white cells). No spherocytes 
were noted. The mean corpuscular volume was 124 cubic 
microns, the mean corpuscular hemoglobin 32.4 micromi- 
crograms, and the mean corpuscular hemoglobin concen- 
tration 24 percent. The reticulocytes varied from 10.3 per 
cent to 14.3 percent. The fragility of the red cells to hypo- 
tonic salt solution showed beginning hemolysis at 0.42 and 
complete at 0.32 (normal control 0.44 to 0.32). The plate- 
lets were 230,000, the bleeding and clotting time normal 
with firm and rapid retraction of the clot. The serum bili- 
rubin was 17 milligrams per liter. The basal metabolism 
was minus 8 per cent. A bone marrow biopsy taken from 
the sternum showed marked hyperplasia of the erythro- 
poietic tissue. 

For 6 weeks previous to his second admission to the hos- 
pital the symptoms of weakness, dyspnea, palpitation on 
exertion, dizziness, and increased yellow pallor had been 
considerably worse. The spleen was enlarged to 9 milli- 
meters below the left costal margin. 

The blood count revealed that the hemoglobin had de- 
creased to 25 per cent, erythrocytes to 1,000,000, and leuco- 
cytes to 1,400 with the same differential formula. The 
fragility of the red cells remained normal, but the reticulo- 
cytes had increased to 37.5 per cent and quantitative Van 
den Bergh test to 68 milligrams per liter. The icterus index 
was 35 units. 

Following 2 blood transfusions he had a typical hemo- 
clastic crisis with abdominal pain, marked increase of 
jaundice, and tenderness over the spleen. The anemia in- 
creased. Again 2 transfusions were given on alternate days, 


but the blood did not respond. The hemoglobin decreased 
to 16 per cent and the erythrocytes to 510,000 per cubic 
millimeter. The leucocytes were 2,000 per cubic millimeter. 

In view of the severity of the crisis, emergency splenec- 
tomy was performed on October 27, 1937: Cyclopropane 
anesthesia was used. The spleen as first seen measured 25 
by 15 by 8 centimeters. There was a marked recent peri- 
splenitis, the omentum being wrapped about the inferior 
half of the spleen. The superior part of the spleen had 
many recent adhesions to the diaphragm, which were easily 
loosened with the operator’s hand. The pedicle was ligated 
in sections, then cut across and the spleen was removed. 
At no time was a clamp applied to the vessels of the pedicle. 
There was practically no loss of blood at the operation. 
The wound was closed. During the operative procedure 
the erythrocytes rose to 1,550,000, hemoglobin to 32 per 
cent, and leucocytes to 5,500 as the result of the autotrans- 
fusion typically seen in these cases. 

During the first 48 hours after operation the patient’s 
general condition was good and the jaundice noticeably 
lessened. He was given adequate parenteral fluids and a 
blood transfusion of 500 cubic centimeters immediately fol- 
lowing operation and on each of the 2 succeeding days. On 
the third postoperative day the hemoglobin had further 
increased to 41 per cent, the red cells to 2,210,000 and the 
white cells to 3,800. The jaundice had almost entirely dis- 
appeared. At this time the temperature was 103 degrees, 
the pulse 110, and the respiration was 35 associated with 
increasing abdominal distention. A large amount of clear 
serous fluid drained freely from the surgical wound through 
which a small tag of omentum had appeared. Signs of free 
fluid in the abdomen became evident. The patient died the 
morning of the fifth postoperative day, with increasing 
ascites and coma. 

Autopsy revealed ascites and a recent thrombosis of the 
splenic vein extending from the site of ligature into the por- 
tal vein including the intrahepatic branches, especially of 
the right lobe of the liver. The thrombosis in the portal 
vein had not extended into the mesenteric veins. There 
was also thrombosis in the distal half of the splenic artery. 
The gall bladder and common duct contained very small 
concretions measuring from 0.5 to 1.5 millimeters in diam- 
eter. The liver weighed 880 grams and extended 5 centi- 
meters below the zyphoid process. The heart was essen- 
tially negative with no antemortem thrombi present. The 
left pleural cavity contained about 100 cubic centimeters of 
serous fluid while the right pleural cavity had no excess 
fluid. There were no antemortem thrombi in the pulmo- 
nary artery. The other structures were essentially normal. 


Portal thrombosis in this case was probably 
caused by a combination of factors, such as the 
blood transfusions, the possible increased elements 
in the splenic vein due to the marked blood de- 
struction in the spleen during an hemolytic crisis, 
the impaired circulation in a very ill patient with 
severe anemia, etc. It is advised that no blood 
transfusions be given before operation in cases of 
hemolytic jaundice (16). 


CONCLUSIONS 


1. The first case of hemolytic jaundice with 
splenic and portal vein thrombosis following sple- 
nectomy is reported. 

2. Splenic vein thrombosis as a primary cause 
of Banti’s disease or as a secondary fatal compli- 
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cation following splenectomy in cases of Banti’s 
disease and chronic splenomegaly is a fairly com- 
mon occurrence. High pre-operative platelet 
counts apparently increase the risk of this com- 
plication. 

3. The possible causes, the rate of incidence, and 
the preventive measures of.this complication are 
reviewed. 
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THE USE OF A MIXTURE OF COCONUT OIL DERIVATIVES 
AS A BACTERICIDE IN THE OPERATING ROOM 


CARL W. WALTER, M.D., Boston, Massachusetts 


HE pre-operative preparation of the 

skin requires a germicide with cleansing 

properties, power of penetration, and 

good skin tolerance in addition to bac- 
teriologic superiority. A new bactericide (10) 
must possess these inherent advantages as well as 
germicidal power to justify its use in the operat- 
ing room. Detergent action is necessary to remove 
dirt, skin fats, desquamating epithelium, and 
superficial bacteria and thus expose the underlying 
skin and bacteria to the action of the germicide. 
Power of penetration is essential to insure permea- 
tion of the interstices of the skin and to permit 
the destruction of bacteria not removed by the 
cleansing. Good skin tolerance permits such 
thorough cleansing and disinfection without irri- 
tation, so that sterile dressings and adhesive 
plaster can be applied without provoking a rash. 
Rough skin, brittle finger nails, or dermatitis must 
not result from repeated scrubbing and prolonged 
contact with the bactericide. In addition, the 
ideal bactericide should not stain or impart a 
lingering odor. The usual requisites for a bacteri- 
cide, destruction of vegetative bacteria without 
undue injury to tissues or systemic toxicity, must 
be fulfilled. A study of a group of coconut oil 
derivatives, which was made under conditions 
of actual use, revealed several properties in ad- 
dition to bactericidal potency which warrant 
the use of this new bactericide in the operating 
room. 

The bactericidal activity of coconut oil radicals 
has long been recognized. Coconut oil soaps have 
been shown to possess germicidal power, whereas 
other soaps had little or no destructive effect on 
bacteria (7, 8, 12, 13, 14). The substitution of 
coconut oil for the saponifying base in the com- 
pound solution of cresol increased the phenol 
coefficient of that solution 50 to 100 per cent (1). 
Other oils had no appreciable effect. This intrinsic 
bactericidal activity of the coconut oil radicals 
has been enhanced by their incorporation into 
benzyl-ammonium chloride compounds; irritative 
properties characteristic of the coconut oils have 
been mitigated. 


From the Surgical Clinic of the Peter Bent Brigham Hospital 
= - Laboratory of Surgical Research, Harvard Medical 
School. 


The bactericidal efficiency of the high molec- 
ular alkyl-dimethyl-benzyl-ammonium chlorides! 
(herein termed “the compound”’) has been estab- 
lished by in vitro experiments reported from 
independent laboratories (2, 4, 5, 9). These non- 
metallic, organic compounds have a chemical 
structure illustrated below (3), where R represents 
one of a mixture of alkyl radicals, ranging from 
CsHi to CigsH37, derived in constant proportion 
from the fatty acids of coconut oil. 


Pe 
BH Cc 

The compounds are soluble in water, acetone 
and alcohol, imparting an odor of. “eau de 
cologne’’ to the solution. The aqueous solution 
is a stable, colorless, saponaceous, alkaline solu- 
tion, which has an acrid taste. When diluted for 
topical application, the aqueous solution possesses 
wetting, detergent, keratolytic, emulsifying, and 
emollient properties. The surface tension of a 
1:1000 dilution is low, 37.4 dynes/cm. at 25.3 
degrees C. (6). 

This unusual combination of properties can be 
demonstrated readily. The cleansing and wetting 
action is evident by contrasting the effect of 
washing off the grime which accumulates on the 
fingers while handling dusty books, first in tap 
water, then in a 1:1000 aqueous solution of the 
compound. The whorls of detritus removed 
during the pre-operative preparation of the skin 
illustrate the keratolytic properties. A milky 
emulsion is readily obtained by shaking human 
fat, warmed to body temperature, in 1:1000 
aqueous solution of the compound. Dilute solu- 
tions have an emollient action on the skin which 
can be exhibited by wearing a dry glove on one 
hand and a glove wet with 1:5000 solution on the 
other. The satiny smoothness of the wet hand 
persists for several hours after thorough drying 
of the skin. 

Experiments intended to demonstrate systemic 
toxicity were conducted on guinea pigs. All the 
pigs were fed a standard diet consisting of purina 
rabbit chow ad /ib., supplemented with greens 


1Alba Pharmaceutical Company, Inc., New York. 
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Chart 1 A. Prolonged oral administration of potable solutions was well 


tolerated. 


thrice weekly as a source of vitamin C. Fresh 
water was constantly available to all but one 
group. 

Various aqueous dilutions of the compound 
were provided as a substitute for water in this 
group to determine the effect of prolonged oral 
administration. Following an initial drop in 
weight, presumably due to failure to drink and 
transient diarrhea, the guinea pigs gained weight 
and showed no abnormality after 3 months (Chart 
1A), when tissues were taken for histologic 
examination. 

Daily intraperitoneal injections of dilute aque- 
ous solutions of the compound were given to 
reveal evidence of cumulative toxic effects. The 
pigs gained weight and continued in apparent 
good health. One female, gravid at the onset, 
delivered dead embryos after several injections, 
but subsequently bred a litter of two healthy 
young (Chart 1B). Autopsy after daily injections 
for 3 months revealed no gross pathology other 
than scattered areas of thickening and scarifica- 
tion of the abdominal parietes. 

Single large doses of the compound were in- 
jected intraperitoneally to determine the minimal 
lethal dose. Death occurred within 24 hours 
when 2 milligrams per 100 grams body weight 
were administered as a 1:1000 solution or when 


1 milligram per 100 grams body weight was 
injected as a ro per cent solution. Autopsy 
revealed no gross abnormalities other than diffuse 
peritoneal inflammation. 

Because some animals seemed to develop a 
tolerance for the drug, daily injections of dilute 
aqueous solution of the compound were given for 
a brief interval preceding a series of increasingly 
large doses of the ro per cent solution continued 
until death occurred. Several of this group 
showed sloughing areas in the abdominal wall 
where some of the concentrate had been injected 
into the deeper tissues. Death occurred in those 
which did not develop sloughs only after repeated 
daily injections of 10 per cent solution, many 
times the minimal lethal dose (Chart 1C). These 
animals showed no symptoms other than anorexia 
and diarrhea. Autopsy revealed adhesions and 
fibrinous exudate in the peritoneal cavity. 

Histological examination of sections of the 
liver, kidneys, and intestines of the animals used 
in the toxicity experiments revealed no changes 
which could be interpreted as manifestations of 
the systemic toxicity of the compounds (11). The 
injection of concentrated solutions caused an acute 
inflammatory reaction in the peritoneum. Local 
necrosis and sloughing occurred where the con- 
centrated compound was injected into the tissues. 
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TABLE I.—REACTION TO THE INSTILLATION OF 
AQUEOUS SOLUTIONS OF THE COMPOUND 
INTO THE CONJUNCTIVAL SAC OF HUMANS 


I:1000 1:5000 
Patient Ba.... slight sting dry injection 
Patient Ro.... stings stings a little none 
Patient Di..... burns burns none 
Patient Ry.... like gravel in eye scratches injected 
Patient Ke.... dry water none 
Patient Mu.... none none none 
Patient Bl..... stings dry injected 
Patient Mi.... cool wet none 
Patient McI... slight sting dry none 
Patient Po..... smarts none none 
Patient Re.... none slight burn none 
Patient Ku.... cold cold injected 
Patient Kr.... none none injection 
Patient Le . burns wet injected 
Patient Le . smarts none none 
Patient Ma.... smarts scratches none 
Patient Wa.... dry none none 
Doctor Be . scratches slight burn none 
Doctor Jb..... none smarts none 
Doctor Mu.... none none none 
Doctor Ha... none none none 
Nurse Ma.... slight burning wet none 
Nurse Ro.... dry smarts none 
Nurse Ka.... none stings none 
Nurse McL load of dirt burns injected 


The injurious effect of dilute aqueous solution 
on tissues was studied by instilling several drops 
into the conjunctival sac of physicians, nurses, 
and adult patients. Dilutions suitable for effective 
use as a bactericide provoked minimal subjective 
sensations, depending chiefly upon the type of 
individual (Table I). No objective reaction other 
than transient injection of the scleral conjunctiva 
was noted in the majority of subjects. 

The lack of injury to the peritoneum is evi- 
denced by occurrence of conception in the female 
guinea pig receiving daily intraperitoneal injec- 
tions of 1 cubic centimeter of 1:1000 aqueous 
solution of the compound. 

Possible idiosyncrasy to the compound was 
sought for by performing routine skin tests with 
a 10 per cent aqueous solution on patients being 
tested to determine the etiology of various allergic 
complaints. No sensitivity to the germicide was 
discovered among 26 patients who showed signifi- 
cant reactions to other allergens. 

Good skin tolerance for the bactericide was 
demonstrated in 2000 cases in which the com- 
pound was used as the pre-operative skin disin- 
fectant. The skin of every anatomic region and 
the mucous membrane of all the orifices were 
exposed to the action of the bactericide. The 
routine preparation of the operative field con- 
sisted of scrubbing the site for 1 minute with soap 
(10 per cent aqueous suspension of equal parts of 


coconut and olive oil soaps) and water until a stiff 
lather was produced. The lather was removed by 
shaving, the skin rinsed with fresh tap water and 
dried with a towel. This preparation was carried 
out at least 12 hours before operation whenever 
practical, and no dressing was applied during the 
interval. On the operating table, the operative 
site was scrubbed with three changes of sponges 
saturated with 1:1000 aqueous solution of the 
compound, alternated with three changes of 
sponges saturated with 70 per cent alcohol de- 
natured with oil of cajaput tinted with eosin. 
The scrub began by swabbing along the contem- 
plated line of incision, then working in concentric 
strokes from the center of the field toward the 
periphery. The detergent action of the combina- 
tion was marked; the soapy aqueous solution 
emulsified the skin fats and loosened the desqua- 
mating epithelium; the contrasting, dry alcohol 
rolled the detritus off the skin. The skin was left 
smooth and clean and showed a rosy blush over 
the prepared area. Following operation, silver 
foil was applied to the incision and sterile gauze 
dressings (unwashed 20 by 16 surgical gauze) 
were secured by zinc oxide adhesive plaster ap- 
plied directly to the skin. The majority of the 
dressings were untouched for 5 to 7 days, some 
not for 14 days. No case of skin irritation was 
observed that could be attributed to the new 
compound. 

In 3 cases the scalp and portions of contiguous 
skin were scrubbed with ro per cent aqueous solu- 
tion, and the moistened hair and encrusted dirt or 
blood and exudate shaved off. After operation, 
silver foil was applied to the wound and the sterile 
gauze dressing was secured by a crinoline cast. 
No skin irritation was noted. In 2 of these cases, 
the ro per cent solution came in contact with an 
extensive fresh wound; nevertheless, healing oc- 
curred per primam. 

Sponges saturated with ro per cent solution 
were left for 24 hours in the vaginas of 5 patients 
following routine dilatation and curettage of the 
uterus. No irritation was observed. The pre- 
operative preparation of the skin of the scrotum 
and perineum was carried out in 3 cases with io 
per cent solution of the compound with no subse- 
quent dermatitis. 

The lack of immediate irritation of the skin of 
the hands and arms, and the absence of protracted 
or cumulative effects following prolonged re- 
peated use were established by using the bacteri- 
cide as an arm soak following the usual 7-minute 
surgical scrub. One hundred thirty-six individ- 
uals (surgeons, medical students, and nurses) 
immersed their arms in a 1:1000 tincture (50 per 
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TABLE II.— BACTERIOLOGY OF FULL THICKNESS 
BIOPSIES OF SKIN FROM EDGE OF WOUND 


No. of cultures 


No aerobic growth in 96 hours.................. 55 
Sige PCOOCI MIM oc cco sie ites soe eae II 
StaphgiOcoccws AULCUS.... «2. 5 ei caeeees 8 
Staphylococcus aureus hemolytic................ 2 
Ce NS PN ccs wins aera 5:85, hese ns 2 
Non-pathogenic spore forming bacillus........... I 
Non-hemolytic streptococcus.................... I 


cent alcohol, 5 per cent acetone) of the com- 
pound for roughly 1 minute on a total of over 
10,000 occasions during an 18 month period. Two 
cases of dermatitis were reported. Investigation 
showed the new bactericide could not be held 
directly responsible for either. One surgeon 
proved sensitive to an impurity present in the 
acetone used in the tincture, the other to the 
combination of soap and the new compound. 
The dermatitis promptly disappeared after the 
cause was removed. 

The same group used a 1:5000 aqueous solution 
of the compound as the germicide in the glove 
basins. The soapy quality of the solution was 
found to aid in slipping fingers into. the gloves. 
Surgeons reported that the new compound left 
the skin soft and supple and chapping during cold 
weather was uncommon. The nails were not dis- 
colored or made brittle, and no objectionable 
odor was noted. 

Bactericidal efficiency of the compound as a 
skin disinfectant was established by taking full 
thickness biopsies of the skin in 75 cases. The 
biopsies, representing all regions of the body 
except the face and neck, were taken from sites 
prepared for operation as described above. These 
full thickness biopsies, averaging 3 by 10 milli- 
meters in size, were taken from one edge of the 
wound immediately after completing the skin 
incision. The specimens were transfixed with a 
silk suture and suspended in 1.5 liters of Ringer’s 
solution to dilute the residual bactericide and 
prevent its continued action prior to culturing. 
The suture provided a means of transferring the 
biopsies to dextrose broth. After incubation at 
37 degrees F. for 96 hours, the cultures which 
showed no growth were inoculated with viable 
organisms to test for bacteristasis. Secondary 
growth was interpreted as demonstrating absence 
of inhibition due to bactericide carried over with 
the biopsy. Seventy-three per cent of the biopsies 
showed no growth after 96 hours. Among the 25 
positive cultures, staphylococci were identified in 
21, gram positive bacilli in 3, and streptococci in 1 
(Table II). With 4 exceptions, growth occurred 
only in biopsies taken from the skin of abdomen. 
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TABLE III.—INACTIVATION AND DILUTION 
TABLE 


Highest dilution Estimated 
Number of times arm destroying in 10 phenol 

soak was used but not 5 minutes coefficient 

8 1:3000 46 

14 1:2000 30 

34 1 :4000 66 

45 1:4000 66 

63 1:2000 30 

81 I :3000 5° 

93 1:3000 50 

108 123000 50 

126 1:3000 50 

132 13000 46 


Phenol coefficients were determined against 24-hour staphylococcus 
aureus cultures (Govt. 209) at 20° C. The volume of the. germicide was 
replenished daily with fresh 1:2000 tincture. Samples were submitted 
for test after the arm soak had been used the number of times indicated 
in the leit hand column. The coefficients are estimates of the bactericidal 
potency since the concentration of the bactericide in the arm soak was 
approximated in each case. 


Deterioration of the bactericide due to inactiva- 
tion and.dilution when used repeatedly as an arm 
soak was investigated. Surgeons registered on a 
submerged tally as they soaked their arms in a 
1:2000 tincture (5 per cent acetone, 50 per cent 
alcohol). Samples were submitted daily for the 
determination of the phenol coefficient (6) as in 
vitro evidence of bactericidal power. The volume 
of the bactericide was replenished each morning 
with fresh 1:2000 tincture for 10 operative days. 
The bactericidal value remained high after 132 
soaks (6), as is illustrated in Table III. 

The good skin tolerance, low toxicity, detergent 
action, and bacteriologic efficiency demonstrated 
for this compound permit its recommendation for 
the following purposes: 

Skin disinfection. The technique for the pre- 
operative preparation of the skin should follow 
that described above because mechanical cleans- 
ing exposes the bacteria to the action of the 
germicide. A 1:1000 aqueous solution of the 
compound provides adequate detergent and bac- 
tericidal power. 

In regions where mechanical cleansing is diffi- 
cult because of anatomic considerations or contra- 
indicated by the presence of superficial malig- 
nancy, an alternative technique may be employed. 
A wet dressing of 1:1000 aqueous solution of the 
compound should be applied for 2 hours prior to 
operation. When the operative site has been 
exposed, the skin should be moistened with 1:1000 
tincture of the compound (with suitable dye 
added to stain the area if desired) prior to apply- 
ing the drapes. 

Disinfection of the hands. Scrub the hands with 
soap and hot water until they are mechanically 
clean (3 to 5 minutes). Then maintain a stiff 
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lather (preferably using coconut oil soap) for 3 
minutes. The emphasis should be on adding hot 
soap solution to the lather rather than upon fre- 
quent rinsing. Immerse the hands and arms in a 
I:1000 tincture (50 per cent chemically pure 
alcohol, 5 per cent chemically pure acetone) for 2 
minutes. Care must be taken to rinse thoroughly 
so that all soap is removed prior to immersion. 
Replenish the bactericide daily. Discard the 
solution after it has been used approximately 150 
times. 

Glove basins. One liter of 1:5000 aqueous solu- 
tion provides sufficient fluid for the wet glove 
technique. The same solution may be used to 
rinse the gloves throughout the operation. Dis- 
card the solution after each operation. 

Instruments. Instruments and supplies which 
do not withstand sterilization by heat should be 
thoroughly cleansed and submerged in a 1:1000 
aqueous solution for 30 minutes. The aqueous 
solution will not damage optical instruments, 
rubber goods, shellac catheters, paraffin mesh, or 
gutta-percha tissue. Metal instruments, how- 
ever, cannot be stored in the solution. 


SUMMARY 


Investigation of a mixture of coconut oil deriva- 
tives (high molecular alkyl-dimethyl-benzyl-am- 
monium chlorides) has revealed properties, other 
than high bactericidal power, which distinguish 
it as an efficient bactericide for use in the operat- 
ing room. 
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HYSTERECTOMY 


A Study of 1,000 Consecutive Operations 
from a General Surgical Service 


S. M. DUPERTUIS, M.D., and ROBERT ZOLLINGER, M.D., F.A.C.S., 


Boston, Massachusetts 


EMOVAL of the uterus is one of the 
more common surgical procedures per- 
formed by the average general surgeon. 
It is obviously important that the 

young surgeon be adequately trained in pelvic 
surgery so that he approaches such problems with 
well founded confidence. A survey of the liter- 
ature impresses one with the fact that nearly all 
the reported experiences with hysterectomy come 
from the larger gynecological or private clinics. 
Relatively few studies have been reported from 
general surgical clinics not having a separate 
gynecological service. It is the purpose of this 
paper to analyze 1,000 consecutive hysterectomies 
performed over a period of 23 years from the 
public ward of a general hospital by members of a 
general surgical staff, the majority of whom were 
in their resident stage of training. Such an anal- 
ysis of consecutive unselected public ward cases 
presents for comparison the status of hysterectomy 
as it is on a general surgical service. 

The general mortality for hysterectomy at the 
present time is extremely difficult to estimate. In 
the first place, a sufficiently large number of oper- 
ations must be reported to be of any value. Such 
numbers usually come from large gynecological 
clinics staffed with the most expert operators, 
often representing selected cases with corrected 
mortality. Then again, a series covering a longer 
period may have a higher average mortality 
figure because of the increased number of deaths 
reported in the earlier days of surgery. In many 
instances, later series from the same clinics usu- 
ally show a decrease in mortality. Finally, in 
some instances, the cases reported from private 
clinics represent a class of patients who, on the 
whole, are better surgical risks than the usual 
public ward patients, possibly a definite factor in 
the lower mortality figures often reported in these 
cases. 

There has been a considerable variation in the 
mortality figures reported for panhysterectomy, 


From the Surgical Clinic of the Peter Bent Brigham Hospital, 
Boston, Massachusetts. 
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as compared with supravaginal hysterectomy. 
The term “panhysterectomy”’ is used to indicate 
removal of the entire uterus, while supravaginal 
hysterectomy designates removal of the body, 
leaving part or all of the cervix. It becomes ap- 
parent from a review of the literature, including 
16,851 supravaginal hysterectomies (1, 4, 5, 8, 
9, 10, 12, 14), and 9,485 panhysterectomies, that 
the latter carries a somewhat higher mortality. 
The average mortality for the supravaginal group 
was 2.4 per cent as compared with 4.1 per cent 
for the panhysterectomy group. In spite of these 
figures for the entire group we note several series 
in which the mortality of panhysterectomy was as 
low, or even lower, than that recorded for the 
supravaginal group. 

Since the majority of hysterectomies are per- 
formed for uterine fibroids, it is of interest to 
examine several series reported for this one path- 
ological condition (1, 6, 10). In hysterectomy per- 
formed for uterine fibroids there was distinctly 
lower mortality reported for both operations. 
Seven thousand, one hundred and sixty-nine 
supravaginal hysterectomies for fibroids were re- 
ported with a mortality of 1.4 per cent and 2,654 
panhysterectomies with a mortality of 2.2 per 
cent. Davis and Cusick report that 72 per cent 
of all hysterectomies are performed for uterine 
fibroids. In the 28 per cent remaining there must 
be infection and malignancy which probably 
account for the major portion of the increased 
mortality reported for all hysterectomies as com- 
pared with operations for fibroids only. 

During the past few years much discussion has 
appeared in the literature as to the advisability 
of routinely performing a panhysterectomy in 
view of the increasing reported incidence of cancer 
of the cervical stump. The recent comprehensive 
study of Von Graff (13), covering the literature of 
the last 30 years, shows a total of 1,169 cases of 
cancer of the cervical stump which have been ob- 
served or reported following supravaginal hyster- 
ectomy. Likewise, in 4,269 cases of cancer of the 
cervix, he reported 176, or an incidence of 4.1 per 
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TABLE I.—DISTRIBUTION OF CASES 
755 225 20 1,000 
Number Supravaginal Pan- Vaginal Total 
| hysterectomy | hysterectomy | hysterectomy | series 
Per cent of total 75-5 22.5 2 100 
| No. | % No.| % | No. | % | % 
Race | 
White | O11 81 191 85 20 100 | 82.2 
Negro | 144 19 34 15 ° ° 17.8 
Parity 
° 328 42.3 56 24.7 ° ° 38.4 
a 427 57-7 169 75-3 20 100 61.6 


























cent, found in the cervical stump. In a group of 
supravaginal hysterectomy cases which developed 
cancer in the cervical stump, and in which data 
were available, he found 23.5 per cent which 
developed cancer during the first year after oper- 
ation (probably present at the time of operation), 
and 76.5 per cent in which it appeared from 1 to 
20 years later. 

These rather startling figures would seem to be 
strong evidence in favor of routine panhyster- 
ectomy (11), but certain other facts should like- 
wise be considered. As pointed out by Von Graff 
(13), it is probable that a certain percentage of 
the cases recorded may represent duplicates or 
the same cases reported twice. Likewise, we have 
no knowledge of the number of supravaginal 
hysterectomies performed to give us a percentage 
basis for estimating the incidence of this unfor- 
tunate occurrence. It is possible that the inci- 
dence in relation to operation might still prove to 
be lower than the difference in mortality which 
apparently exists between panhysterectomy and 
supravaginal hysterectomy. Also, the increased 
morbidity and the greater number of postopera- 
tive complications and accidents associated with 
panhysterectomy which various reports show, 
must be taken into consideration. As Graves so 
aptly pointed out, those cases which represent 
the increased mortality of panhysterectomy over 
supravaginal hysterectomy are irrevocably dead, 
whereas those which develop cancer of the cer- 
vical stump have several years of life, with modern 
radium treatment, and even a chance for complete 
relief. It would seem to us, then, that in those 
clinics where a large portion of the operating is 
performed by less experienced operators and on 
patients who may prove to be poorer surgical 
risks, the increased mortality of panhysterectomy 
over supravaginal hysterectomy would outweigh 
the risk of the development of cancer in the cer- 
vical stump. We do believe, however, that future 
studies will show a decrease in operative mortality 
for panhysterectomy, and with the probable in- 
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TABLE II.—AGE DISTRIBUTION 
755 | ons “ | 1,000 
P Supravaginal Pan- Vaginal Total 
Age in years hysterectomy | hysterectomy | hysterectomy | series 
No. % No. % No. % % 
10-19 4 0.5 ° 0.0 ° 0.0 eo 
20-29 88 11.6 19 8.5 I 5.0 10.8 
30-39 wr 296 39.2 55 | 24-4 5 25.0 | 35.6 
pr 286 37-9 106 42.0 4 20.0 "39.6 
50-50 57 7-5 33 14.6 5 25.0 | 9-5 
ée-6o_ ¥ 20 2.6 | el 4.0 5  9g.0 | *? 
o bint 4 | 5 5 | 13 | ° 0.0 — 
Averege — “| : 39-5 | - | 48.3 40.4 : 








creasing recognition of cases of cancer of the cer- 
vical stump, there will be a tendency toward the 
more frequent choice of panhysterectomy. 

This series of 1,000 consecutive hysterectomies 
represents the number of public ward cases which 
have been submitted to hysterectomy from Au- 
gust, 1913, to November, 1936. The several 
Wertheim operations performed have been in- 
cluded with the panhysterectomy group, which 
undoubtedly accounts to some extent for the in- 
creased mortality of this group. No effort has 
been made to indicate when tubes and ovaries 
were totally or partially removed, but our prac- 
tice has been usually to preserve one or both 
ovaries if normal. The panhysterectomies repre- 
sent a mixed group so far as operative technique 
is concerned. During the last 4 years the majority 
of panhysterectomies were performed by means of 
a method similar to that advocated by Weir. 
During this analysis we noted the relatively few 
times that cervical cauterization or repair preceded 
supravaginal hysterectomy. If supravaginal hys- 
terectomy is to be employed, then it should be 
accompanied more frequently by attention to the 
lacerated cervix, and coning out of the endocer- 
vix, in order to cut down the incidence of contin- 
ued vaginal discharge or possible cervical stump 
cancer. 

We believe the results of this analysis can best 
be presented in a series of tables with a few com- 
ments on the essential features as shown in each 
table. In Table I, it will be noted that the num- 
ber of supravaginal hysterectomies is three times 
as great as that for panhysterectomies, and only 2 
per cent of the whole group were vaginal hyster- 
ectomies. As previously observed, the major 
portion of the panhysterectomies has been done 
during the last 4 years; previous to this time, the 
panhysterectomy operation was reserved gener- 
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TABLE III.—SYMPTOMATOLOGY 








755 225 20 1,000 
Supravaginal Pan- Vaginal Total 
Symptoms hysterectomy | hysterectomy | hysterectomy | series 








No. % No. % No. % % 





Abnormal vaginal 
bleeding 367 | 48.5 162 | 72.0 5 25 52.4 





Abdominal pain 362 | 48.0 77 34-2 6 30 44-5 











Tumor 138 | 18.3 25 II. ° ° 16.3 
Back pain 101 13.4 26 11.5 3 15 13.0 
Leucorrhea 75 9.9 38 16.9 9 45 12.2 











Urinary distur- 
bances and con- 
stipation 89 11.8 19 8.4 12 60 12.0 





Dragging pelvic 
pain (prolapse) 81 10.7 14 6.2 16 80 22.3 








Increased fatigue 
and weakness 32 4.2 9 4.0 ° ° 4-1 


























ally for those cases showing malignancy or marked 
cervicitis. 

We find about an equal percentage of the negro 
race included in each of the two major groups. 
While the series is very small, it is interesting to 
note that no vaginal hysterectomies were per- 
formed on negro women. Since practically all the 
vaginal hysterectomies were done for cases of 
marked prolapse, our figures for this small number 
of cases agree with those of Fullerton and Faulk- 
ner, indicating that the negro woman’s pelvic 
floor and supporting structures are less affected 
by the strain of labor, or less apt to be the seat 
of congenital weakness of the pelvic fascia. Of the 
panhysterectomies performed, 24 per cent were 
on nullipare; if we accept chronic irritation from 
a lacerated cervix or irritating discharge as a 
predisposing factor in the development of cancer 
of the cervix, then certainly this group would have 
been the least likely to develop cancer of the 
cervical stump had the supravaginal operation 
been performed. 

The age distribution in Table II shows about 
an equal number of patients in the age groups 30- 
39 and 40-49 years for the supravaginal operation. 
In the panhysterectomy group, on the other hand, 
24.4 per cent were in the 30-39 years period while 
42 per cent were found in the 40-49 years period, 
which largely accounts for the average age of 43 
for the panhysterectomies and 39.5 for the supra- 
vaginal group. As was expected, the average age 
of the vaginal cases is slightly higher, being 48.3 
years, while the average age for the entire group 
proved to be 40.4 years. 

In Table III*we have divided the common com- 
plaints into eight groups, and find that the fre- 
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TABLE IV.—PREVIOUS GYNECOLOGICAL OPERA- 













































































TIONS 
755 225 20 1,000 
Operations vaginal we. jay Total 
uae ectomy | ectomy | S&™es 
% % % % 
Dilatation and curettage 14.3 22.3 6.25 16.5 
Suspension 6.9 7:3 6.25 7-15 
Oophorectomy 6.7 8.3 6.25 7-5 
Salpingectomy we 6.4 7.8 0.0 6.8 ; 
Plastics 4.8 7-3 0.0 5-5 7 
Operation on cervix 2.7 5-3 | 00 3-4 + 
Menke gies | 2.7 “ft 1.45 0.0 2.4 
Ectopic pregnancy She | 0.96 1.45 | 0.0 I. i 
Nature of procedure not known| 5.0 | a 0.0 4-9 
Total percentage of previous oe 7 im  -. 
operations | $0.5 | 66.0 | 18.75 55.0 
Per cent of patients with | | | a 
previous operations 33-1 34-5 | 18.75 33.8 





quency of complaint runs quite parallel in the 
two major groups of hysterectomies. The greater 
incidence of abnormal vaginal bleeding in the 
panhysterectomy group is interesting (72 per 
cent), but is difficult to explain, unless the cases 
of malignancy, which are practically all in this 
group, have accounted for this increase. In com- 
parison with a similar table found in Faulkner’s 
review of 1,544 recent hysterectomies, we note a 
decided increase in the incidence of the symptoms 
of prolapse in all three groups of hysterectomy, 
probably because we have included in this group 
the dragging pelvic pain of which patients with 
some degree of prolapse so often complain. As 
one might expect, the vaginal hysterectomy group 
has a much higher incidence of urinary disturb- 
ances, pelvic discomfort, and leucorrhea, because 
the majority of the patients have marked prolapse. 

The information included in Table IV shows 
that about one-third of the patients had had pre- 
vious gynecological operative procedures. We re- 
alize that a certain inaccuracy is involved in com- 
piling these statistics because patients are often 
very vague or in ignorance concerning the exact 
nature of previous operative procedures. 

The figures for previous uterine suspension (ap- 
proximately 7 per cent) are about equal for all 
groups; however, in our group of 20 vaginal 
hysterectomies, we find none who had had any 
attempt at vaginal plastic repair. The percent- 
ages for previous myomectomy—2.7 per cent for 
the supravaginal group, and 1.45 per cent for the 
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TABLE V.— ASSOCIATION OF OTHER OPERATIONS 
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TABLE VI.— PATHOLOGICAL FINDINGS 














































































































WITH HYSTERECTOMY . 7 
; 755 225 20 1,000 
755 225 20 1,000 Supra- : 
- wom . eats Pathology vaginal = oo Yastest Total 
Operation | Supravaginal Pan- Vaginal Total hyster- ates yster- | series 
hysterectomy hysterectomy | hysterectomy} series ectomy ectomy | ectomy 
No. % No. % | No. % % No. No. No. % 
Laparotomy only | 632 | 83.6 197| 82.7 I 5s | 82.9 Uterine fibroids 514 118 3 | 63.5 
Laparotomy with Ovarian cysts 208 35 I 24.4 
perineal plastic | 88 11.8 22 9.8 19 95 12.9 ~ 
en Salpingitis 168 18 ° 18.6 
Hysterectomy 
with other Chronic cervicitis 42 84 14 14.0 
operations 13 1.7 2 1.3 | ° ° 1.6 A 
Pict ee = Oophoritis 59 6 ° 6.5 
Two-stage or 2 | 
separate opera- | | Uterine polyp 40 23 I 6.4 
_tions - ee ae 2 s3 1 o |! ° 2.5 — 
: Endometriosis 43 16 ° 5.9 
panhysterectomy group—are unusually low (and Carcinoma, body of uterus 8 30 bd 3.8 
we suspect that figures for a more recent series Carcinoma, cervix s | a3 | o | 2% 


would show a definite increase for this operation). 

The statistics in Table V indicate that laparo- 
tomy alone was done in a large majority of the 
cases in both the supravaginal and panhysterec- 
tomy groups, in about equal percentages. The 
fourth group, listed as “hysterectomy with other 
operations,” is meant to include operative pro- 
cedures other than vaginal plastic work, which 
accompanied laparotomy. The last category in- 
cludes any two or more operative procedures 
carried out at separate times during the period of 
hospitalization. In many cases salpingectomy or 
oophorectomy was done with hysterectomy but 






















































































TABLE VII.—POSTOPERATIVE COMPLICATIONS 
INCLUDING FATALITIES 
| _a55_| 225 | 20 | 1,000 
Complications | vaginal Pew. | Fastest) tant 
ae ectomy | ectomy | S¢™€S 
No. No. No. % 
Pneumonia Beep | ; 15 3 q 1.9 
Pulmonary embolus-infarct. | 10 | 4 | © 1. 
Pelvic infection | || 1s | 8 | 2 | 25 
Wound infection = | a eLlete 
Wound disruption = | 3 | 3 | © | 06. 
Hematoma si] | 0 | 03 
Cystitis 8 | 13 I 2.2 
Phiebitis See eeiretaas.  - 5 ° I : 
Intestinal obstruction he. 2 | ° ° 0.2 
Fever of unknown origin wa “3 Ci 1 ° 0.4 
Miscellaneous seca ’ 4 ‘| 1 | ° 0.5 
Total no. of complications 80 44 | 4 
Total percentageofcomplica- | | | | 
tions | _10.6 | 19.5 | 20.0 | 12.8 











neither has been listed as a separate operation in 
this table. Incidental appendectomy is almost a 
routine procedure and likewise was not classified 
as a separate operative procedure. 

The pathological findings, as tabulated from 
the individual pathological reports, are listed in 
Table VI. In the entire 1,000 cases, the incidence 
of uterine fibroids is 63.3 per cent, which is 
slightly lower than the figure given by Davis and 
Cusick, 72 per cent. 

As one would expect, the relative incidence of 
cancer of the cervix and body is very much higher 
in the panhysterectomy group; at the same time 
salpingitis, oophoritis, and ovarian cysts are con- 
siderably more frequent in the supravaginal group. 
The incidence of chronic cervicitis is, of course, 
greater for the panhysterectomy group because 
this table is based upon reports from pathologica] 
specimens, and 76 per cent of this series were 
multipare, a large percentage of which had lacer- 
ated cervices. The number of cases of cancer in 
this table represents a slightly higher incidence 
than that reported by other authors. In addition 
to many more common pathological conditions 
not included in Table VI, there were reported 
2 cases of metastatic carcinoma to the uterine 
body, 2 cases of leiomyosarcoma, 2 cases of 
hydatidiform mole, 2 cases of hemangioma of the 
uterus, and 1 case of chorioepithelioma. In the 
entire series, there were recorded 3 cases of tuber- 
culosis of the genital organs. 

Table VII lists the postoperative complications 
which prolonged or varied the convalescence in 
such a manner that a definite diagnosis could be 
made, and also those unfortunate complications 
which led to a fatality. Of special interest is the 


increased incidence of complications following 

















TABLE VIII.—MORBIDITY AND TIME OF OPERA- 









































TION 
755 225 20 1,000 
i stoper- » . 
ee Supravaginal Pan- Vaginal Total 
(rectal—F.) hysterectomy | hysterectomy | hysterectomy | series 
No. % No. % No. % % 
98.6°—100.5° 248 | 32.7 41 18.3 6 30 29.5 
100,6°—1o1.5° 375 | 49.6 113 50.3 5 25 49-3 
101.6°—102.5° 100 13.5 54 24.0 6 30 16.0 
102.6°—and 
above | 32 4.2 i7 7-4 3 15 5.2 
Afebrile in 5 days 
or less 347 | 46.0 89 | 39.6 3 4° 44-4 
Operating time in 
minutes 114.7 110 83.25 112 
Average days in 
hospital a 20.7 | 23.2 | aux 


panhysterectomy, 19.5 per cent, as compared 
with 10.6 per cent for supravaginal hysterectomy. 
In particular we note the marked increase of 
cystitis following panhysterectomies, and definite 
but less notable increases in phlebitis, wound dis- 
ruption, wound infection, and pelvic infection, as 
compared with supravaginal group. 

In estimating the comparative morbidity of the 
3 groups, as listed in Table VIII, we have selected 
two criteria: first, the highest postoperative tem- 
perature; and second, the duration of fever as 
shown by the temperature curve. On the whole 
the panhysterectomy group was characterized by 
slightly higher postoperative elevations of tem- 
perature. It is interesting to note, however, that 
32.7 per cent of the supravaginal group and 18.3 
per cent of the panhysterectomy group enjoyed 
practically afebrile courses, the maximum eleva- 
tion reaching only 100.5 degrees F. by rectal 
reading. When the rectal temperature did not 
surpass 101.5 degrees F. we considered the course 
to be essentially normal with no more than the 
expected mild febrile reaction which follows most 
operative procedures. In this category we find 
82 per cent of the supravaginal, and 68 per cent 
of the panhysterectomy operations. The group 
in which the temperature curve dropped to 99 
degrees F. within the first 5 postoperative days, 
and when the patient remained essentially afebrile 
throughout the remainder of the convalescence, 
includes 46 per cent of the supravaginal and 39.6 
per cent of the panhysterectomy operations. 

The values given for relative duration of opera- 
tion in each group represent the actual operative 
time; total anesthesia time can be found by add- 
ing about 30 minutes to these figures to cover the 
time of induction, transfer to the operating room, 
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TABLE I[X.—MORTALITY 

















an ieermieen meee me 
755 225 20 1,000 
Operators Supravaginal Pan- Vaginal Total 
hysterectomy | hysterectomy | hysterectomy | series 
No. | % No | % | No. | % % 
Visiting staff (6) | 208 27.6 | 58 | 25.8 6 | 30 | 27 
— ——| — ca | en] —_ _ 
House staff (79) 547 72.4 | 167 74:9 1 24 | 70 | 72.8 
Mortality | | 
Visiting staff (6) | 208-4 1.9 | 58-4] 6.9 6-9} o 9 
House staff (79) 547-8| 1.5 | 167-5 3.0 | 14-0 ° 1.8 
Gross mortality 1.6 | 4.0 0.0 2.1 














preparation and draping of the patient. Fully 95 
per cent of this series have had the usual ether 
anesthesia with gas-oxygen induction; spinal an- 
esthesia was reserved for a few selected cases, and 
avertin has been employed only on rare occasions 
for hysterectomy. 

Table [X, listing the mortality figures, has been 
divided to show the relative percentages for the 
visiting staff of 6 surgeons as compared to the 
house staff, which has included 79 internes, as- 
sistant residents and residents throughout the 23 
year period. The higher mortality figures for the 
visiting staff is explained by the fact that the more 
difficult cases and the poorer operative risks were 
usually found in their list of cases. The gross 
mortality figures of 1.6 per cent for the supra- 
vaginal group and 4.0 percent for the panhyster- 
ectomy group are slightly below the average fig- 
ures of 2.4 per cent and 4.1 per cent, respectively, 
which were previously mentioned as possibly re- 
presenting a grand average of many hysterec- 
tomies done under varying conditions over an 
extended period of time. In our series of 1,000 
cases, as in many other series extending over 20 
year periods, a good portion of the increased 
mortality for panhysterectomy is the result of the 
more radical operations performed for malignancy 
in the earlier years. With the advent of radium 
as the treatment of choice in most cases of cancer 
of the cervix, and the resulting decreased use of 
the radical Wertheim procedure with its increased 
mortality, and incidence of postoperative com- 
plications, the mortality figures for panhysterec- 
tomy undoubtedly will more nearly approximate 
those for the supravaginal operation. In our 
study, we note that 135 of the panhysterectomy 
operations were performed during the last 4 years, 
with a mortality of 2.96 per cent, somewhat lower 
than the figure for our entire group of 225 pan- 
hysterectomies. In passing, we are pleased to 
report no hysterectomy mortalities for the last 
2 years. 
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TABLE X.—MORTALITY FOR SEPARATE PATH- 
























































OLOGICAL CONDITIONS 
755 225 20 1,000 
Supra- a 
vaginal | yyster- | hyster, | Total 
Major pathology — ectomy ectomy series 
No.| % | No.| % | No.| % | No. | % 
Atte i] 
Uterine fibroids ste-o} 1.7 118-3) 2.8 | 5-0 © |635-12] 1.9 
Carcinoma body 8-0] 0.0} 30-4] 13.3 | o-o | ° 38- 4] 10.5 
Carcinoma cervix | 1-1/000.0 23-1 4.3 | oo ° 24- 2| 8.3 
Metritis | 41-2 4.9 22-0| 0.0 | o-o ° 63- 2| 3.2 

















When we consider the mortality for hysterec- 
tomies performed for uterine fibroids, as shown in 
Table X, we find about the same mortality in the 
supravaginal group (1.7 per cent), but a decreased 
figure for the panhysterectomy cases (2.8 per 
cent), when compared to our gross mortality 
figures. Referring back once more to the rates 
which could be taken to represent the average 
mortality for several large series of cases per- 
formed for uterine fibroids over an extended 
period of years and under varied conditions, we 
find our figures slightly higher than the calculated 
1.4 per cent mortality for supravaginal and 2.2 
per cent for panhysterectomy operations. Table 
X likewise shows the increased mortality found 
in cases of malignancy, which raises the rates for 
the entire series. This especially noticeable in 
the panhysterectomy group. 

In the list of causes of death in Table XI, we 
note that 28.5 per cent of all deaths were caused 
by pulmonary embolism, and 14.5 per cent by 
some other postoperative pulmonary complica- 
tion. Read and Bell give their mortality from 
pulmonary embolus as 35.1 per cent for 1,739 
supravaginal hysterectomies and 10.5 per cent for 
605 panhysterectomies. 


TABLE XII.— FOLLOW-UP STUDIES 


























| 376 120 tr 507 
| 
; | Supravaginal Pan- Vaginal Total 
End-result | hysterectomy | hysterectomy | hysterectomy | No. of 
yea cases 
| No. | % No. % No. % % 
Asymptomatic | 262 69.7 | 94 78.3 3 27.3 | 70.8 


Partial relief 


Not improved 14 3.7 | 3 2.5 I 9.1 3.6 


85 | 22.6 21 17.5 7 63.6 | 22.3 


























Postoperative | 
ernia 15 





3 2.5 ° | 0.0 3.6 





TABLE XI.—CAUSES OF DEATH 















































755 225 1,000 
Major cause of death ——_ aa ee 
No. % No. % | No. % 
deaths deaths deaths 
Pulmonary embolus 3 25.0 3 33 6 28.5 
Circulatory 3 25.0 I II 4 19.0 
Pneumonia I 8.3 2 22 3 14.5 
Pelvic phlebitis I 8.3 I II 2 rey 
Wound infection (B. 
welchii) I 8.3 I Ir 2 9-5 
Other causes 3 25.0 I Ir 4 19.0 























Finally, we have attempted to give the results 
of follow-up studies on 376 supravaginal hysterec- 
tomies, 120 panhysterectomies, and 11 of the 
vaginal group; roughly, about 50 per cent of the 
entire series. We wish to draw attention to the 
fact that a greater percentage of the panhyster- 
ectomy group obtained complete relief of symp- 
toms, namely 78.3 per cent, as compared with 
69.7 per cent for the supravaginal cases. In com- 
piling these statistics it was a noteworthy fact 
that a considerable number of the supracervical 
cases complained of continued vaginal discharge, 
many of them requiring further treatment to the 
cervical stump. 

The greater incidence of postoperative ventral 
hernia in the supravaginal group is explained by 
the fact that in the early years of the series, the 
cervical stump was commonly suspended by fixa- 
tion to the abdominal wall. In recent years, the 
stump has been suspended by the round liga- 
ments, which may account for the resulting de- 
crease in the incidence of postoperative hernia. In 
the few cases of vaginal hysterectomy which were 
followed up, it was apparent that several had 
obtained only partial relief from the urinary dif- 
ficulties which accompanied the original prolapse. 

In our 755 supravaginal hysterectomies, 3 cases 
of cancer of the cervical stump were found, re- 
presenting an incidence of 0.4 per cent. In 2 other 
cases, in which hysterectomy had been performed 
elsewhere, patients were seen and treated also. 


SUMMARY AND CONCLUSION 


In considering similar statistical studies re- 
ported from gynecological clinics and records of 
private practice, it becomes apparent that the 
results presented in the tables of this analysis are 
comparable, with only a rare exception, to equiva- 
lent tables in these other papers. We feel, how- 
ever, that the results of our series do not justify 




















the presentation of any definite conclusions, be- 
cause of the many variable factors which reduce 
the value and comparability of apparently similar 
statistics. There are, however, certain general 
impressions which are to be gained from such a 
study. 

A review of the literature shows a higher mor- 
tality for panhysterectomy as demonstrated in the 
majority of individual studies reported and also 
by a calculated average mortality for the entire 
group of reported series which was considered. 
Even in series reported for uterine fibroids only, 
the mortality figures for panhysterectomy are 
higher than those reported for the supravaginal 
operation. We believe, however, that studies 
restricted to a more recent period of time and 
those of hysterectomy of the present era will show 
a decrease in mortality figures for panhysterec- 
tomy. This, then, would remove one of the chief 
arguments against the routine use of total hyster- 
ectomy in the effort to reduce the apparently 
mounting incidence of recognized cancer of the 
cervical stump. 

It is our impression that the mortality figures 
of this study do not justify the routine use of 
panhysterectomy in all cases, since the incidence 
of cancer of the cervical stump in this series of 
755 supravaginal hysterectomies, as far as could 
be determined, was only 0.4 per cent. If supra- 
vaginal hysterectomy is to be maintained as the 
operation of choice in the majority of cases, how- 
ever, more frequent and careful treatment should 
be given to the lacerated cervix at the time of 
hysterectomy in order to reduce the danger of 
cancer of the cervical stump and likewise the 
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incidence of continued postoperative vaginal dis- 
charge. 
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SIR DAVID P. D. WILKIE 


ITH sorrow the editorial staff of 

SURGERY, GYNECOLOGY AND OB- 

STETRICS has learned of the death 
of one of its most honored members, Sir 
David Wilkie. Sir David was a distinguished 
surgeon and a leader in his profession in 
England. His career was characterized by 
many fruitful accomplishments. In a subse- 
quent number we will give more adequate 
recognition to his achievements. 


TRUTH 


O pleasure is comparable to the 
standing upon the vantage ground 
of truth” says Bacon in his well 

known essay, as if truth were indeed a fixed 

peak whence, having at last reached it, we 
could look round upon the plains of uncer- 
tainty and the chasms of error. If it were so, 
would men spend their lives and energies 


“ 


to discover it, or shed their blood to defend 
it? 

When we speak of truth we indicate an 
opinion and admit the possibility of another 
opinion; but while allowing that the matter is 
open to discussion, we imply that, among 
reasonable men, such discussion can only lead 
to the conclusion to which we ourselves have 
been led. In matters of fact, in which no 
divergence of opinion is possible, we talk of 
accuracy. In matters of the emotions, such 
as poetry or music, in which the criterion is 
one of individual sensibility, we should use 
words of praise and speak of excellence or 
beauty rather than truth. We select the word 
truth as particularly applicable to those ob- 
jects of deliberation which are open to argu- 
ment, while they are open to argument, and 
when the argument is nearly but not quite 
settled. Evolution was an interesting theory 
or a heresy to Darwin’s contemporaries, a truth 
to his successors, a fact to us. But there are 
whole realms of thought, such as religion, 
economics, and politics, in which the basis of 
argument is not a set of facts, but a set of 
assumptions about the nature of man and the 
universe. In these regions truth can never 


‘pass from the pedestal of adoration to the 


glass case of acceptance; it will remain the 
truth only as long as those basic assumptions 
are the belief of the majority of mankind, and 
when they are displaced it must give way to a 
new truth. 

It follows therefore that there is no such 
thing as absolute truth. Truth is for each of us 
something personal, something that we have 
tested and accepted and which we are pre- 
pared to defend. But while truth is of our dis- 
covering it is not of our making. When we set 
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out to find truth we must do so with a pure 
heart and humble spirit. We must apply to 
each new fact or theory that presents itself to 
us for acceptance the same exact and impar- 
tial methods of test and trial, and we must be 
ready to accept the verdict of those tests. We 
must be prepared for anything and be pre- 
pared to meet it fearlessly. For the truth, 
when we see it face to face, may not be in the 
guise we imagined; it may override our most 
cherished theories, upset our hopes, even 
smash our careers. No great man has pre- 
tended that truth is kind or friendly. It has 
been described as naked, as blindfold, as a 
flaming sword—never as a cook-housekeeper 
or a woolly waistcoat. We are told ‘‘the truth 
shall make you free,” —not happy; we are told 
“great is the truth and it shall prevail,” —it, 
not you. Yet there is something in the vision, 
in the discovery, in the possession of truth, 
cold and uncertain though that possession 
may be, that has-inspired the noblest spirits 
of all times to forsake everything to become 
her followers. “Beauty is truth, truth beauty; 
that is all we know in life, and all we need to 
know.” 

In surgery we are constantly engaged in the 
search for truth. We wish to know about the 
origin of disease, about its progress, about its 
vulnerability to the many alternative weapons 
with which we seek to attack it. We devote 
our days to the practice of our work, our 
nights and our leisure to its study. But the 
problems we attack are long and difficult ones 
and the possibilities of error are many. Nox- 
ious agents vary in their action and human 
beings in their reaction to them, even in 
groups that appear strictly comparable in 
age, sex, physical habitus, occupation, and 
environment. Surgical treatment cannot be 
reproduced in different centers with the exact- 
ness of chemical experiments in different labo- 
ratories, for surgeons vary in skill, tempera- 
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ment, and in their selection of material. We 
cannot hope to settle, or even to form an 
opinion on, more than one small aspect of the 
problems we attack in a lifetime. We should 
not, for this reason, be discouraged from seek- 
ing the truth ourselves, for truth is revealed 
only to the constant inquirer, but we must 
leave much of this inquiry to others. We must 
then choose between the conclusions of many 
men working at the same problem in different 
lands. Where does truth lie? Not in numbers, 
for a small series carefully observed and re- 
corded by a critical expert may mean more 
than several hundreds furnished by a team 
and analyzed by slide rule. Not in the magic 
of a name, for truth may lie in the contribu- 
tion of the small town practitioner, penned 
apologetically and hidden in the pages of a 
little read journal, rather than in the figures 
hammered out by platinum secretaries in the 
chromium laboratories of the million dollar 
professor. We must judge others, and the 
basic problem seems to be this,—how to 
recognize truth when we see it. We have al- 
ready agreed that truth being a matter of in- 
tense conviction rather than exact proof, it 
can be reached by the spirit rather than the 
intellect, so we shall find truth in others by 
spiritual affinity rather than by intellectual 
analysis. The more we cultivate truth our- 
selves, mix with truthful men, test the accu- 
racy of our words before we speak them and 
of our writings before we let them go abroad, 
develop in our consciousness by the study of 
writings that time has shown to be redolent 
of truth, not alone those of surgical masters 
but of all great men, an orientation that will 
lead us to truth as the pigeon is led to his own 
cote, the more certain will be our instinct, the 
more direct our intuition. Blessed are the 
truthful, for they shall see truth. 
W. H. Ocitvie. 


Guy’s Hospital, London 
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THE THIRD ERA IN THE SURGI- 
CAL TREATMENT OF CHOLE- 
LITHIASIS—REMOVAL OF ALL 

STONES IN THE DUCTS 


S stated in a recent article, we have 
A passed through two eras in the treat- 
ment of gall stones and are now well 
into a third era. During the first era gall stones 
were removed from the gall bladder by -chole- 
cystostomy, but because the factors which 
produced the gall stones or associated chole- 
cystitis still remained in the unremoved gall- 
bladder wall, this method of treatment was 
soon abandoned, and a second era commenced. 
In the second era, not only the gall stones 
but the infected wall of the gall bladder were 
removed by cholecystectomy. Little atten- 
tion, however, was given to the possibility of 
associated common or hepatic duct stones 
unless they had produced obstructive symp- 
toms as indicated by an associated jaundice. 
In 1927, I became dissatisfied with the results 
which we were obtaining with this method of 
cholecystectomy and began practicing and 
preaching that with cholecystectomy the com- 
mon and hepatic bile ducts should be explored 
more often than had been customary and 
upon quite different criteria. Thus we come 
to the third era. 

With an experience of more than 1500 op- 
erations for the removal of gall stones in a 
period entirely within the third era, it seems 
justifiable on this experience to make deduc- 
tions relating to this era and, if this era in the 
treatment of cholelithiasis is to represent ad- 
vancement over the past two eras, to state 
the purpose to be accomplished. The purpose 
plainly is this that when a patient is operated 
upon for gall stones, all the gall stones, in- 
cluding those in the ducts, should be removed. 

In 40 per cent of our cases in which stones 
have been found and removed from the com- 


mon bile ducts, jaundice was not and had not 
been present in the history. Jaundice, then, 
is an obviously unreliable indication for ex- 
ploration of the ducts. Therefore, in my 
earlier papers on this subject, other indica- 
tions were set up for opening and exploring 
the ducts, as follows: The presence of a thick- 
ened or contracted gall bladder, the presence 
of a dilated duct, the presence of a palpable or 
suspected as palpable stone, and the presence 
of a thickened head of the pancreas. All of 
these criteria have proved and continue to 
prove valuable. To these we have now added 
still another and even more valuable indi- 
cation for opening, exploring, dilating the 
sphincter of Oddi, and draining the common 
bile duct, that is, the character of bile which 
is obtained by puncturing the duct with a 
hypodermic syringe and drawing off a glass 
syringeful of bile. When the bile in the glass 
barrel of the syringe, viewed by transmitted 
light, is clear and golden yellow in color, 
rarely will a stone ever be found in the ducts 
and rarely will exploration of the duct be 
necessary. When the bile, by transmitted 
light, is murky or deeply clouded, stones will 
frequently be found within the ducts when 
none of the above criteria are present. Even if 
no stones are found but merely infection of 
the ducts is present, it will be valuable to 
produce internal drainage by dilatation of the 
sphincter of Oddi and external drainage for 
12 days by the introduction of a T tube for 
that time. Long continued infection within 
the ducts is undoubtedly more frequently the 
cause of formation of stones within the ducts 
than is their passage from the gall bladder 
into the ducts. 

In the past few years we have consistently 
explored the ducts in from 40 to 50 per cent 
of our patients operated upon for gall stones. 
This has resulted in our finding and removing 
stones from the common or hepatic bile duct 
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in a minimum of 1 in every 6 patients operated 
upon for gall stones, or 16 to 20 per cent. 

In 4 per cent of the cases, stones were re- 
moved from the ducts when no stones were 
found in the gall bladder. The ducts have 
been opened in 718 cases and stones have 
been removed in 323 cases. The mortality in 
the face of these explorations has gone pro- 
gressively downward and not upward. 

The deductions which we draw from our 
experiences in these cases are: if common duct 
stones are not found in approximately this 
percentage of cases serious consideration 
should be given to the possibility that com- 
mon duct stones are being left after chole- 
cystectomy; to find and remove the highest 
percentage of common and hepatic duct 
stones, at least one negative exploration for 
each positive duct stone demonstrated must 
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be expected; the character of the bile re- 
moved by hypodermic syringe from the com- 
mon bile duct is an excellent additional cri- 
terion as to whether or not a duct should be 
explored. In experienced hands. exploration 
of the ducts not only does not add to the im- 
mediate risks of operations for gall stones, but 
undoubtedly diminishes the eventual mor- 
tality and morbidity. Each surgeon must 
settle what the risks of these operative pro- 
cedures are as relates to his own experience, 
facility, and equipment. This is a flexible 
situation with prize and penalty ever present. 
However, the percentage of patients with 
gall stones, and with stones within the ducts, 
is a quite inflexible and constant situation 
and the possible penalty of recurrent colic 
and dangerous jaundice after incomplete op- 
erations is ever present. FRANK H. Laney. 





EARLY AMERICAN MEDICAL SCHOOLS 


THE BERKSHIRE MEDICAL INSTITUTE 


GEORGE STODDARD REYNOLDS, M.D., F.A.C.S., Pittsfield, Massachusetts 


atism of Harvard, two remote but powerful 
antagonists, nearly prevented the foundation 
of the Berkshire Medical Institute. 

In 1821 Dr. H. H. Childs of Pittsfield, Massa- 
chusetts, at the suggestion of Dr. J. P. Batchelder 
then teaching at Castleton, Vermont, urged upon 
the Berkshire District Medical Society the establish- 
ment of a medical school in western Massachusetts. 


[ti horror of body snatching and the conserv- 


developed by many of the medical men at Harvard 
and in the eastern part of the state. This opposition 
was founded in the fact that Berkshire County had 
generally been a seat of rugged individualists, partic- 
ularly progressive Democrats who had antagonized 
the Conservatives in Boston. The parent state medi- 
cal society felt too that in addition to the quality 
of the politics there might be some question of the 
quality of the teaching. The petition was therefore 





The Berkshire Medical Institute, 1822-1850. From left to right, Town House, 
Institute, Boarding House. 


At that time there were six! well established schools 
in New England but these energetic gentlemen felt 
that Berkshire County, in the northwestern corner 
of the state, offered a center which could well cover 
areas not near the already established schools and 
furnish some organized but inexpensive medical 
education to the young men of a country district 
who could ill afford study in the larger cities and 
universities. The County medical society promptly 
appointed a committee to present a suitable petition 
for a charter to the legislature, and this was done in 
June, 1822. Immediate and considerable opposition 

'Harvard, Dartmouth, Geneva, Yale, Vermont at Middlebury, Bowdoin. 


put over until the autumn meeting of the legislature, 
but finally on January 4, 1823, it was signed. 

The charter provided the usual powers to a board 
of trustees but the grant was disappointing in that 
no money went with it, as the proponents had 
counted on a sizable gift from the state. Moreover, 
in order to satisfy the questions of politics and qual- 
ity, it was especially provided that the degrees should 
be given by Williams College in order that the same 
rules and restrictions should be adopted as those 
maintained “‘by the University at Cambridge.”’ 

In the decade of 1820 to 1830 covering the time 
of establishment of the Berkshire Medical Institute 
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the question of body snatching was particularly 
present in the minds of the citizens of Berkshire 
County. In 1820 Pittsfield was a town of about 
twenty-five hundred people and during that year 
the body of a young man of a prominent family was 
stolen from its grave. In such a small community 
the feeling attained mass proportions and at a town 
meeting a committee was appointed to prevent in 
the future ‘“‘the horrid and savage practice” of body 
stealing. This committee discovered that there was 
no statute of the commonwealth which bore on the 
subject, and it was not until 1830 that such a statute 
was passed by the legislature. In 1822 when the 
medical school was proposed the matter was still 
fresh in the public consciousness and there was a con- 
siderable outcry against bringing into their midst 
such a villainous possibility as a medical school. 
The trustees, however, in their first prospectus met 
this question by the rather quaint statement that 
the town would be much safer in having an estab- 
lished seminary which could by proper means obtain 
anatomical material, and they promised to protect 
the public ‘‘with a most sacred regard to private 
feeling as well as public sensibility.”” By-laws were 
established with stringent regulations and punish- 
ments but unfortunately these did not altogether 
succeed. Several instances occurred to keep the 
town in a furor and finally in 1830 there was an 
explosion of public sentiment which almost wrecked 
the school. Two bodies had been stolen from out- 
lying farms and the deed was traced to two students 
of the college, who were arrested. A full town meet- 
ing was held and a Major Goodrich offered to lead a 
party of citizens “‘to demolish the college buildings 
unless the ghastly prey of the students was given 
up.” The meeting ended in the usual resolutions, 
however, and it was shortly afterward that proper 
legislation fairly well put an end to further troubles. 

In spite, then, of politics, of public apprehension 
and lack of financial assistance, the school was estab- 
lished and the first full course was begun in 1823 
with some forty students. Dr. Jonah Goodhue of 
Hadley, one of New England’s most distinguished 
physicians, was named the first president. In 1821 
the Pittsfield Hotel (Democratic) ‘had become un- 
profitable and the pacification of parties rendered it 
no longer necessary.”’ Dr. Childs, the proponent 
of the school, held a large interest in this hotel and 
in 1822, apparently with the school in mind, a deed 
of the premises was made over to him. As it stood, 
the building was fairly suitable as a dormitory and 
boarding house, and in addition a coach house in the 
rear offered a building for anatomical and laboratory 
studies. Here in 1822 twenty-five students began an 
informal course. The fact that the institution had 
buildings and students as a nucleus aided greatly in 
the petition to the legislature, and at the same time 
created enough confidence among the people of the 
town so that three thousand dollars was raised. This 
three thousand was the sole financial backing the 
school had to start with and from then till its close 
the institution was never out of debt. Occasional 
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Berkshire Medical Institute 1851-1870. 


small grants were obtained from the legislature in 
later years, but the income seems to have been de- 
rived principally from tuitions and from an interest- 
ing scheme of assessing the faculty from time to 
time. The following tuition table was established: 


ies oe Sew wid. c skate wobec $40.00 
Yearly tuition (exclusive of lectures)................ 50.00 
I ata a iclain warn legen sane seats 12.00 
Professor Dewey’s lectures on natural sciences......... 6.00 


Students destined for missionary labors were admitted 
free. 


The lecture term was set at 15 weeks, and the 
conditions for admission for the degree were an- 
nounced as follows: 

“Before a candidate can be admitted to an examination he 
must give satisfactory evidence that he possesses a fair moral 
character, a competent knowledge of the Latin language, and 
has studied three full years in this institution or under the tuition 
of a respectable practitioner and has attended two full courses of 
lectures on the following branches: Anatomy, Physiology, Sur- 
gery, Theory and Practice of Medicine, Materia Medica, Phar- 
macy, Chemistry, and Midwifery. A competent knowledge of 
Natural and Experimental Philosophy, Botany and Legal Medi- 
cine will also be required.” 


Before presenting himself for the degree the stu- 
dent was also required to write a dissertation and read 
and defend it on the day of Commencement. 

On July 1, 1823, the trustees announced the course 
of lectures and the names of the first faculty: 

Surgery and anatomy, and physiology as sub- 
servient to the theory of and practice of medicine 
and surgery, Dr. J. P. Batchelder; theory and prac- 
tice of medicine, Dr. H. H. Childs; obstetrics, Dr. 
Asa Burbank; materia medica and pharmacy, Dr. 
John DeLaMater; chemistry, botany, mineralogy, 
natural and experimental philosophy, Professor 
Chester Dewey (Williams). 

Three of these men were local physicians whose 
energies had gone to establish the school, and who 
for some years carried the burdens of the teaching 
and general management. These burdens were 
many due to the constant difficulties with finances, 
discrimination by the State medical society in favor 
of Harvard graduates, and the dependence upon 
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Williams College for both degrees and laboratory 
apparatus. However, in spite of it all the institute 
grew steadily in members and importance until 
finally in 1837 the Massachusetts medical society 
voted admission and the same rights to the gradu- 
ates as those enjoyed by the graduates of Harvard. 
In the same year the legislature dissolved the con- 
nection with Williams and constituted the school at 
Pittsfield as an independent college. In the mean- 
time President Goodhue had died and had been 
succeeded by Dr. Zadock Howe of Billerica. In 
1837 Dr. Howe resigned and Dr. H. H. Childs, the 
real founder and the hardest worker on the faculty, 
was elected. He remained as president till his death 
in 1868 at the age of eighty-five.! 

It is interesting to note that the requirements for 
the degree were practically unchanged from 1823 to 
1871—the life of the college. Tuition with a private 
practitioner still appears as the main backlog of the 
students’ education and the impression is left that 
the lectures were provided more in the way of a 
high polish than as the basic instruction in the prac- 
tice of medicine. Probably the experience of Mark 
Hopkins, subsequently the eminent president of 
Williams College, is fairly typical of the medical 
students’ career in those days. Shortly after gradua- 
tion from Williams, Mark Hopkins decided to study 
medicine. At that time he was tutoring at Williams 
and he requested one of the local physicians to give 
him instruction. For a short time this was carried 
on and Hopkins then moved to New York, taking 
rooms with a professor of medicine. With this man 
he studied for 7 months and then in May, 1828, 
entered the Berkshire Medical Institute. He at- 
tended lectures at the institute for another 7 
months, supporting himself meanwhile by tutoring 
in a boys’ school, getting up at 4:30 every morning 
to get through his work. The load was too heavy to 
carry, however, and he returned to New York, 
keeping his connection with the medical school. In 
New York he lived and studied with a Dr. Smith, 
went to occasional medical lectures, and again sup- 
ported himself by tutoring in a girls’ school. Finally 
in July, 1829, he sent his final dissertation to Pitts- 
field and received his M.D. degree. 

During the years of 1840 to 1850 the number of 
students averaged about 130, and these were the 
most prosperous years of the college. In 1850 the 


'Dr. H. H. Child’s father was Dr. Timothy Childs who for many years 
was a most prominent man in Berkshire County in both civic onl nel 
cal circles. In 1821, the year of the organization of the Institute, he 
was president of the County medical society and at that time helped 
draw up for the society the following interesting fee table: 


Visit and advice within one mile (medicine not included)....... $1.50 





I ale dis wan eainisa 0.25 
Consultation, exclusive of mileage...............c0ceeeeeeeeees 1.00 
Reducing dislocations and fractures ........-..-....- $1.00 to 3.00 
Venereal cases 

pS ere 

Fr ey sa: maine tnilaiaaahiosie 

Operation for strangulated hernia 

Extracting and depressing Sy sir ait naatsaniaandacda Wadases 10.00 
Venesection, or extracting tooth.................cceecccceeees 0.25 
vc cictinecnstavessrcaneechebenercesececere 0.25 
NESE ERR ER EET Sa RIE OR erty tae 10.00 


Obstetrical cases, mileage after three miles, and a reasonable 
compensation for long detention.................... a ee 


old coach house was burned to the ground. This 
building had been moved and enlarged from its 
original state and was used for lecture rooms, labora- 
tory, and anatomical dissection. Prompt measures 
were taken to repair the loss and a grant of ten 
thousand dollars was obtained from the legislature 
for a new building. The citizens of Pittsfield sub- 
scribed an additional five thousand dollars and the 
new building was erected on a new site offered by 
Henry Colt, Esquire. This building was of brick and 
in every way commodious and well suited for its 
purpose. The old hotel which had served so long as 
a boarding house was sold and demolished and stu- 
dents thereafter boarded with the townspeople. 
The year 1852 was marked by the addition of a 
very valuable and excellent collection of anatomical 
models, surgical apparatus, etc., sent from Paris by 
Dr. Timothy Childs, the son of Dr. H. H. Childs. 

One lack was very evident in the facilities— 
namely hospitals in whose wards clinical teaching 
could be carried out. To meet this need a weekly 
clinic was instituted at which free diagnosis and 
treatment were given in the presence of the students. 
Also during this time many young and brilliant men 
were added to the faculty, among them being Dr. 
William Green, in surgery; Dr. R. C. Stiles, in 
pathology; Dr. A. B. Palmer and Dr. Willard 
Parker, in medicine; Dr. P. Chadbourne, in chemis- 
try; and Dr. Pliny Earle, in nervous diseases. These 
men all gave their best energies to the college, and 
in 1861 a medical journal was begun which, although 
it lasted only 1 year, was promptly recognized as 
being an important publication. 

In spite of the best efforts to keep the school going, 
however, it was becoming evident that it was a 
losing fight. The Civil War was to prove as dis- 
astrous to the school as it did to many other smaller 
country institutions, and the ever present financial 
difficulties together with lack of hospitals and an 
associated university were obstacles which could 
not be surmounted. By 1867 there were only 35 
students, affording compensation of only one hun- 
dred and thirty dollars to each professor. Such 
salaries could not of course hold good men in the 
professorships. The trustees nevertheless made one 
last desperate effort and managed to obtain three 
thousand dollars by a mortgage, most of which went 
for repairs and the introduction of gas and water 
into the college building. This was only a temporary 
check to the decline of the institution, and finally in 
1869 permission was obtained from the legislature 
to give to the Atheneum what might be of interest 
in the way of apparatus, library, etc., and to sell the 
rest of the property. The building was sold in 1871 
to the Town of Pittsfield and was remodeled for use 
as a high school. 

“The institution thus honorably closed an honor- 
able career. In an existence of forty-four years it 
had graduated 1,138 doctors in medicine, who held a 
rank in their profession equal to that of those sent 
out by any college. It had had a large share in the 
advancement of medical science and the elevation 
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of medical character. It had attracted to Pittsfield, 
in its faculty and others, persons of culture, who had 
adorned the society of the village while they mingled 
with it, and left it the better for their presence. And, 
when it could no longer creditably perform the 
work which was entrusted to it, it gracefully yielded 
the place to those who could.’”! 

It was a noble attempt by a group of country 
doctors to improve the standards of medical teaching 

1Smith’s History of Pittsfield. 
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and education in the less accessible regions; an 
attempt to provide orderly instruction at a low 
tuition fee commensurate with the ability to pay 
instead of the questionable and haphazard system 
of individual tutoring. In this it did prove to be 
successful, but as transportation facilities and more 
and better schools situated in cities with a univer- 
sity began to develop, the need decreased steadily 
and the economic law of supply and demand 
asserted itself. 
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NEW BOOKS 


REVIEWS OF 


cer held in recent years is reported in A Sym- 

posium on Cancer.1 The standard of the meet- 
ing is indicated by the names of those who contributed 
to it. 

Ewing discusses cancer as a public health prob- 
lem; he gives a brief history of the development of 
organized campaigns against cancer and of the 
development of cancer institutes in this country and 
abroad. In a survey of the practical importance of 
biopsy, Ewing discusses extensively the methods 
and indications for this procedure. 

Coutard, under the title ““The Reaction of Tissue 
Cells to Irradiation,” gives a brief but comprehen- 
sive survey of the effects of x-rays on the tissues 
from a clinical point of view. He discusses the 
response of the normal squamous cell epithelium of 
the mucous membrane, the connective and vascular 
tissues and the response of squamous cell carcinomas 
to different methods of irradiation and draws 
important practical conclusions. In a paper on the 
treatment of cancer of the breast he outlines his 
views concerning pre-operative and postoperative 
irradiation of the breast. 

In this symposium a large amount of space is 
devoted to the different phases of research regarding 
the causative factors of cancer development. Leiv 
Kreyberg contributed two important reports on his 
genetic experiments (“The Genetic and Consti- 
tutional Aspects of Spontaneous and Induced 
Tumors” and “The Influence of Extrinsic Factors 
on the Development of Induced Tumors in Ani- 
mals”). C. C. Little reported the latest experiments 
by him and his co-workers on the influence of intrin- 
sic factors on the development of tumors in mice, 
with particular emphasis on his later experiments 
which suggest the importance of extrachromosomal 
transmission of cancer susceptibility. The human 
side of cancer genetics is presented by Madge 
Thurlow Macklin who gives a discussion of the 
familial incidence of cancer and of chronic irritation 
and cancer. 

The relationship of cancer development to the 
ovarian hormones is discussed by Edgar Allen. A 
survey of the chemical relation of the carcinogenic 
substances producing tumors in laboratory animals 


1A Symposium on Cancer. Given at an Institute on Cancer Con- 
ducted by the Medical School of the University of Wisconsin. Madison: 
The University of Wisconsin Press, 1938. 


C) of the most interesting symposiums on can- 


is presented by Howard B. Andervont who, in a 
second paper, discusses the effect of biologic products 
on the growth of malignant tumors. James B. 
Murphy gives a survey of the present situation 
regarding the etiologic importance of viruses in 
their relation to malignant tumors and Warren H. 
Lewis discusses tissue culture in the study of cancer. 
Stanley P. Reimann discusses the biology of the 
cancer cell. Emil Novak presents a clinical treatise 
on the early recognition and treatment of cancer of 
the cervix. A most interesting and fundamental 
discussion on the influence of the wave length on 
the biologic action of irradiation was given by 
Gioacchino Failla. 

This volume gives a most instructive cross section 
of almost all phases related to cancer problems dis- 
cussed by the most competent workers in their 
respective fields. Unfortunately the delay in publi- 
cation, more‘than one and one-half years after the 
symposium, lessens somewhat the value of this 
report dealing with a field of such rapid develop- 
ment. Max CUTLER. 


= first part of The Heart in Pregnancy? by 
Jensen is concerned with the effect of pregnancy 
upon the normal heart, including a discussion of 
the increase of cardiac work during pregnancy and 
mechanism whereby the heart meets the increased 
demands. The second part is a discussion of abnor- 
mal cardiac physiology, particularly the arrhythmias 
and heart block, during pregnancy. The third sec- 
tion covers the field of organic heart disease in 
pregnancy with emphasis placed upon rheumatic 
heart disease. Also included are bacterial endo- 
carditis, cardiac syphilis, congenital heart disease, 
hypertension, coronary disease, and the kypho- 
scoliotic heart. Lastly, there is a brief paragraph 
on hyperthyroidism. 

This book is exceptionally well arranged, with an 
extensive and well chosen bibliography. The sub- 
ject matter of the author and other investigators 
is clearly presented. 

This book deserves a place in the library of every 
obstetrician and cardiologist. It will also be appre- 
ciated by the general practitioner for the practical 
information it contains. CHauncey C. MAHER. 


*Tae Heart IN Precnancy. By Julius Jensen, Ph.D., M.R.C.S., 
L.R.C.P. St. Louis: The C. V. Mosby Co., 1938. 
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